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Foreword

It gives me great pleasure to present the results and methodology of the DBEDT
2020 forecasts.  The DBEDT 2020 Projections represent an extension into the future of
important trends affecting Hawaii, with the help of some basic assumptions about
how those trends appear to be changing.  It provides policymakers, business and the
public with a base scenario for growth and change of the state’s economy and
population over the next quarter century. With this knowledge about how economic
and demographic forces are shaping the future, the people of Hawaii can make
judgments about the desirability of that future and either plan for it, or try to alter it
to one that is more desirable.

Thus, these projections do not represent preferences for the future, nor are they
necessarily unalterable if they are deemed undesirable.  It is our hope that they will
serve as a basis for renewed examination of where trends are taking Hawaii and how
we might shape our state’s future for the benefit of ourselves and our children.

DBEDT has prepared and updated long-range projections of Hawaii’s economy and
population for nearly two decades, beginning with the IIF Series in 1978.  This new
set of projections replaces the M-K series which was released in 1988.  With each
update of the long-range projections, DBEDT has introduced improvements in
methods, data, and technique that enhance the value and use of the projections.  The
new projections are no exception.  The assumptions, methods, data and results of
this fourth major release of long-range projections are presented in the report.

I would like to acknowledge the efforts of the Research and Economic Analysis
Division for the production of the DBEDT 2020 Series Projections and this report,
particularly the work of Dr. Xijun Tian.  Additionally, I would like to thank the
many individuals and agencies that have commented on earlier versions of the
report.

Seiji F. Naya
Director
Department of Business, Economic
Development, and Tourism
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1.  SUMMARY OF PROJECTIONS

This report presents the results and methodology of the DBEDT 2020 series, long-range
population and economic projections for Hawaii.  For nearly two decades, the State De-
partment of Business, Economic Development, and Tourism (DBEDT) has prepared
long-range forecasts of Hawaii’s economy and population using the Hawaii Population
and Economic Projection and Simulation Model.  Three reports on the long-range pro-
jection have been published since 1978.  The first report was published in 1978 and cov-
ered the period between 1975 and 2000 (II-F series).  The second report was published
in 1984 and covered the period from 1980 to 2005 (M-F series).  The third report was
published in 1988 and covered the 25-year period between 1985 and 2010 (M-K series).
The DBEDT 2020 series extends the projection period to the year 2020.  In deriving the
new projections, the Hawaii Population and Economic Projection and Simulation Model
has been reviewed and modified by consultants and the staff of the Research and Eco-
nomic Analysis Division to improve its performance.

It is important to note that these projections are neither targets nor goals.  Rather, they
represent DBEDT’s best estimates for the likely path of important population and eco-
nomic variables based on currently available information.  The projections were made
without imposing future supply constraints and are designed to capture long-term
trends rather than short-term, cyclical changes in the economy.  The long-term trend
provides a relatively objective baseline expectation for the future.  The accuracy of the
projections will depend upon changing external conditions, infrastructure capacity and
other supply constraints which have not been incorporated into the modeling process.
Accuracy also depends upon future policy decisions, which cannot be adequately mod-
eled.

Section 1 of this report presents the forecasts of population and economic variables at
both the state and county levels.  Section 2 describes the state submodels.  Section 3 in-
troduces the county allocation methodologies.  Section 4 describes tourism projections.
Section 5 presents assumptions and methodologies used in deriving the population
projections.  Appendices A through K present detailed data tables relating to the topics
discussed.

POPULATION

As presented in Table 1-1, the resident population of Hawaii, which includes members
of the armed forces and their dependents but excludes visitors, is projected to rise from
1.18 million in mid-1995 to 1.49 million in mid-2020, an average annual
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1.0 percent increase from 1995.  The de facto population, which includes visitors present
but excludes residents temporarily absent, is projected to grow from 1.29 million in 1995
to 1.72 million in 2020.  The growth rates of both the resident and de facto populations
are expected to be lower from 1995 to 2020 than they were between 1980 and 1995.

Table 1-1. Resident and De Facto Population by Status, 1980–2020
Resident population   1/ De facto population  2/

Year
Total

Excluding armed forces
and dependents Total Visitors present

Population (thousands)
1980 968.5 846.5 1,055.4 96.5
1985 1,039.7 919.0 1,138.0 116.7
1990 1,112.9 997.0 1,257.0 162.1
1995 1,179.2 1,070.9 1,287.1 158.4
2000 1,238.5 1,130.3 1,372.8 187.4
2005 1,304.0 1,195.8 1,463.0 214.9
2010 1,366.7 1,258.5 1,548.6 240.5
2015 1,430.5 1,322.3 1,633.3 264.1
2020 1,494.1 1,385.9 1,720.2 290.1

Average annual percent change
1980 - 1985 1.4 1.7 1.5 3.9
1985 - 1990 1.4 1.6 2.0 6.8
1990 - 1995 1.2 1.4 0.5 -0.5
1995 - 2000 1.0 1.1 1.3 3.4
2000 - 2005 1.0 1.1 1.3 2.8
2005 - 2010 0.9 1.0 1.1 2.3
2010 - 2015 0.9 1.0 1.1 1.9
2015 - 2020 0.9 0.9 1.0 1.9

1/ As of July 1.  The resident population is defined as the number of persons whose usual place of residence is in an
area, regardless of physical location on the census or estimate date.  It includes armed forces stationed or home-
ported in an area but excludes persons of local origin attending school or in military service outside the area.

2/ The de facto population is defined as the number of persons physically present in an area, regardless of usual
place of residence.  It includes visitors present but excludes residents temporarily absent.  The resident popula-
tion is based on July 1 estimates; visitors present and residents absent are based on calendar year averages.

Tables 1-2a and 1-3b present the projections of resident and de facto population by
county.  The Neighbor Islands are projected to have higher population growth rates
than Oahu.  Resident population on Oahu is projected to rise from 870,900 in 1995 to
1,050,600 in 2020, an average 0.8 percent increase annually for the next 25 years.  The
Neighbor Islands’ resident population is projected to rise from 308,400 in 1995 to
443,600 in 2020, a 1.5 percent annual average growth for the period.  Because of their
faster population growth, the Neighbor Islands are expected to account for 29.7 percent
of the state’s resident population by 2020, up from 26.2 percent in 1995.
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Table 1-2a. Resident Population by County, 1980–2020
(Thousands)

Other counties

Year State

City &
County of
Honolulu Total Hawaii Kauai Maui

Resident population (thousands)

1980 968.5 764.6 203.9 92.9 39.4 71.6

1985 1,039.7 804.3 235.4 105.9 44.4 85.1

1990 1,112.9 838.2 274.7 121.5 51.6 101.6

1995 1,179.2 870.9 308.4 137.2 56.0 115.2

2000 1,238.5 904.0 334.5 149.6 60.9 124.0

2005 1,304.0 944.0 360.0 160.6 66.6 132.8

2010 1,366.7 980.0 386.8 173.9 72.0 140.9

2015 1,430.5 1,016.0 414.4 189.1 77.3 148.0

2020 1,494.1 1,050.6 443.6 205.4 82.8 155.4

Average annual percent change

1980 - 1985 1.4 1.0 2.9 2.7 2.4 3.5

1985 - 1990 1.4 0.8 3.1 2.8 3.1 3.6

1990 - 1995 1.2 0.8 2.3 2.5 1.7 2.5

1995 - 2000 1.0 0.7 1.6 1.7 1.7 1.5

2000 - 2005 1.0 0.9 1.5 1.4 1.8 1.4

2005 - 2010 0.9 0.8 1.4 1.6 1.6 1.2

2010 - 2015 0.9 0.7 1.4 1.7 1.4 1.0

2015 - 2020 0.9 0.7 1.4 1.7 1.4 1.0

Hawaii County is projected to have a resident population of 205,400 in 2020, represent-
ing a 1.6 percent annual increase during the 1995–2020 period.  This implies that Hawaii
County’s share of the total state population will be 13.7 percent by 2020, up from 11.6
percent in 1995.  Kauai County is projected to have 82,800 residents by 2020, represent-
ing a 1.6 percent annual increase from 1995; they would account for 5.5 percent of the
total state population, up from 4.7 percent in 1995.  Maui County would have 155,400
residents by 2020, a 1.2 percent annual increase from 1995.  This would give Maui
County 10.4 percent of the state’s resident population by 2020, up from 9.8 percent in
1995.

As presented in Table 1-3, projected net migration is about 4,500 per year from 1995 to
2000, and an average 6,400 per year between 2000 and 2020.  This level of net migration
is lower than experienced in the previous 35 years and is mainly due to a slower rate of
projected economic growth.
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Table 1-2b. De Facto Population by County, 1980–2020
Other counties

Year State

City &
County of
Honolulu Total Hawaii Kauai Maui

De facto population (thousands)

1980 1,055.4 823.4 232.1 99.3 46.4 86.4
1985 1,138.0 855.0 282.9 112.5 55.3 115.1
1990 1,257.0 912.1 345.0 136.5 69.0 139.5
1995 1,287.1 915.4 371.9 149.7 69.3 152.8
2000 1,372.8 959.2 413.8 165.9 78.8 169.0
2005 1,463.0 1,007.0 456.2 181.9 89.5 184.8
2010 1,548.6 1,048.9 500.0 200.4 100.1 199.5
2015 1,633.3 1,090.3 543.2 220.9 109.6 212.7
2020 1,720.2 1,130.6 589.8 243.3 119.7 226.7

Average annual percent change

1980 -  1985 1.5 0.8 4.0 2.5 3.6 5.9
1985 -  1990 2.0 1.3 4.0 3.9 4.5 3.9
1990 -  1995 0.5 0.1 1.5 1.9 0.1 1.8
1995 -  2000 1.3 0.9 2.2 2.1 2.6 2.0
2000 -  2005 1.3 1.0 2.0 1.9 2.6 1.8
2005 -  2010 1.1 0.8 1.9 2.0 2.3 1.5
2010 -  2015 1.1 0.8 1.7 2.0 1.8 1.3
2015 -  2020 1.0 0.7 1.7 2.0 1.8 1.3

Table 1-3.  Components of Change in the Civilian Population, 1995–2020
(annual average for the period)

Period
Population

change1 Births Deaths Net migration
1995 - 2000 12,000 15,300 7,800 4,500
2000 - 2005 13,100 15,700 9,100 6,500
2005 - 2010 12,700 16,700 10,200 6,200
2010 - 2015 12,800 17,800 11,300 6,300
2015 - 2020 12,800 18,500 12,100 6,400

1 Equals births minus deaths plus net migration.

Figure 1-1 depicts changes in the age structure of Hawaii’s population between 1995
and 2020.
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Figure 1-1.  Projected Age Distribution for the
Resident Population of Hawaii, 1995 and 2020
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A longer life expectancy will cause an aging of Hawaii’s population, with the median
age rising from 34.5 years in 1995 to 37.3 years in 2020.  The population under age 15 is
projected to decline from 22.2 percent of the total population in 1995 to 20.1 percent
over the next 25 years.  The number of persons 65 years old and over is projected to
grow nearly twofold by 2020, from 12.6 percent of the total population in 1995 to 18.4
percent in 2020.  Summary projections of state population by selected characteristics
may be found in Appendix A, Table A-5.  County population projections are contained
in Appendix B.  Detailed population projections by age and sex distribution and their
shares for each five-year interval of the projection period are provided in Appendix D.

GROSS STATE PRODUCT AND FINAL DEMAND

Tables 1-4a and 1-4b present selected demographic and economic projections for the
state and counties.  The projections anticipate slower economic growth than in the past.
The annual average growth of real (i.e., inflation adjusted) Gross State Product (GSP),
which is the value of all final goods and services produced in Hawaii, was 4.3 percent
from 1958 to 1995.  The annual average real GSP growth from 1995 to 2020 is projected
to be 1.8 percent.

Table 1-4a.   Projection of Selected State and County Variables, 1995–2020
1995 2000 2005 2010 2015 2020

State
  Gross state product (mils. $87) 23,297.8 25,994.7 28,548.0 31,052.3 33,588.9 36,388.5
  Population (thous.) 1,179.2 1,238.5 1,304.0 1,366.7 1,430.5 1,494.1
  Civilian labor force (thous.) 579.8 613.2 650.8 687.3 721.9 757.4
  Civilian unemployment rate (%) 5.9 4.6 4.8 5.1 5.0 4.7
  Total civilian jobs (thous.) 576.5 619.4 656.8 692.3 728.8 767.3
  Personal income (mils. $87) 21,255.6 23,671.7 25,902.1 28,305.7 31,051.8 34,105.1
Honolulu County
  Population (thous.) 870.9 904.0 944.0 980.0 1,016.0 1,050.6
  Personal income (mils. $87) 16,622.0 18,363.0 19,982.9 21,701.5 23,670.0 25,841.0
  Total civilian jobs (thous.) 431.9 459.6 482.4 502.9 524.6 546.8
Maui County
  Population (thous.) 115.2 124.0 132.8 140.9 148.0 155.4
  Personal income (mils. $87) 1,955.5 2,240.8 2,500.8 2,774.2 3,066.8 3,397.9
  Total civilian jobs (thous.) 61.8 67.3 72.7 77.5 81.8 87.1
Hawaii County
  Population (thous.) 137.2 149.6 160.6 173.9 189.1 205.4
  Personal income (mils. $87) 1,806.7 2,054.0 2,260.3 2,515.2 2,824.7 3,176.2
  Total civilian jobs (thous.) 56.8 62.4 68.0 74.0 81.1 88.9
Kauai County
  Population (thous.) 56.0 60.9 66.6 72.0 77.3 82.8
  Personal income (mils. $87) 871.5 1,014.1 1,158.0 1,314.8 1,490.1 1,689.9
  Total civilian jobs (thous.) 26.8 30.3 34.1 37.9 41.1 45.0
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Table 1-4b. Growth Rate for Selected State and County Variables, 1995–2020
(average annual growth rate for period)

1995-2000 2000-2005 2005-2010 2010-2015 2015-2020
State
  Gross state product 2.2 1.9 1.7 1.6 1.6
  Population 1.0 1.0 0.9 0.9 0.9
  Civilian labor force 1.1 1.2 1.1 1.0 1.0
  Total civilian jobs 1.4 1.2 1.1 1.0 1.0
  Personal income 2.2 1.8 1.8 1.9 1.9
Honolulu County
  Population 0.7 0.9 0.8 0.7 0.7
  Personal income 2.0 1.7 1.7 1.8 1.8
  Total civilian jobs 1.2 1.0 0.8 0.8 0.8
Maui County
  Population 1.5 1.4 1.2 1.0 1.0
  Personal income 2.8 2.2 2.1 2.0 2.1
  Total civilian jobs 1.7 1.6 1.3 1.1 1.3
Hawaii County
  Population 1.7 1.4 1.6 1.7 1.7
  Personal income 2.6 1.9 2.2 2.3 2.4
  Total civilian jobs 1.9 1.7 1.7 1.8 1.9
Kauai County
  Population 1.7 1.8 1.6 1.4 1.4
  Personal income 3.1 2.7 2.6 2.5 2.5
  Total civilian jobs 2.5 2.4 2.1 1.6 1.8

Figure 1-2 shows the actual and projected average growth rate of GSP.  The slower eco-
nomic growth in the projection period is mainly due to less vigorous growth of exports,
which is the driving force for regional growth, as well as the slowdown in the long-term
rate of investment.  Growth in the state’s major export activity, tourism, is expected to
decline from 3.7 percent a year between 1995 and 2000 in terms of real visitor expendi-
tures, to 2.1 percent between 2010 and 2020.  Projections for tourism are discussed in
Section IV.

Figure 1-2.  Average Annual Growth of Hawaii Real Gross State Product, 1970–2020
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Personal consumption expenditures are expected to grow an average 1.9 percent annu-
ally from 1995.  Investment in structures, which includes new construction and addi-
tions and alterations, is expected to decline slightly between 1995 and 2000, and then
remain roughly constant in real terms for the rest of the projection period.  Federal de-
fense expenditures will likely expand at less than 1.0 percent annually.  Non-tourism
exports, which include goods shipped out-of-state and services provided to out-of-state
consumers, are expected to grow an average annual growth rate of 1.8 percent.  Imports
should grow at an average 2.1 percent per year over the projection period.  More de-
tailed projections of state final demand are contained in Appendix A.

OUTPUT

Total output, which is the value of both final and intermediate goods and services in
Hawaii, is expected to grow at an average annual rate of 2.1 percent over the next 25
years.  Output in transportation, communication and utilities, eating and drinking
places, trade, hotels, services other than hotels, and government enterprises (post of-
fices) are expected to grow at more than 2.0 percent per year.  Output in agriculture,
manufacturing, construction, and finance, insurance and real estate are projected to
grow at annual average rates below 2.0 percent.  Detailed output projections by indus-
try are presented in Appendix A.

EMPLOYMENT

The state’s total civilian labor force is projected to reach 757,400 by 2020, a 30.6 percent
increase from the 1995 level.  The working age population, consisting of persons 16
years old and over, is expected to reach 1.12 million in 2020, a 31.2 percent increase
from 1995.  There are projected to be 767,300 civilian jobs by 2020, compared to 576,500
in 1995, representing an average annual growth of 1.2 percent.  Figure 1-3 shows the
historical and projected average annual growth of total civilian jobs.

Figure 1-3. Average Annual Growth of Civilian Jobs, 1970–2020
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The number of employed persons will reach 721,500 by 2020, up 32.2 percent from 1995.
The long-term unemployment rate will vary between 4.6 to 5.1 percent, and the labor
force participation rate will vary between 67.1 and 67.7 percent over the 25 years of the
projection.  Projections on statewide labor force and employment by industry are pro-
vided in Appendix A.

Honolulu County’s share of statewide jobs will likely fall relative to the Neighbor Is-
lands.  Honolulu is projected to have 546,800 civilian jobs in 2020 which would repre-
sent 71.3 percent of state total civilian jobs, down from 74.9 percent in 1995.  Maui
County is projected to have 87,100 civilian jobs.  This would amount to 11.4 percent of
statewide civilian jobs projected for 2020, up from 10.7 percent in 1995.  Hawaii County
is expected to have 88,900 civilian jobs, or 11.6 percent of statewide civilian jobs in 2020,
up from 9.8 percent in 1995.  Kauai County is expected to have 45,000 civilian jobs, 5.9
percent of statewide civilian jobs, and up from 4.6 percent in 1995.  County employment
projections by industry are provided in Appendix B.

PERSONAL INCOME

As suggested in Figure 1-4, state personal income is projected to grow at an average
annual rate of 1.9 percent from 1995 to 2020.  Consequently, real per capita personal in-
come should rise by an average 0.9 percent per year.  Within the personal income cate-
gory, transfer payments are projected to grow faster than labor income because of the
aging population.  Transfer payments are expected to constitute 18.5 percent of total
personal income in 2020, up from 16.3 percent in 1995.  By contrast, the share of labor
income will drop from 72.4 percent of personal income to 70.3 percent over the same
period.  Detailed projections on personal income are provided in Appendix A.

Figure 1-4.  Growth in Real Personal Income, 1970–2020

0

1

2

3

4

5

6

1970-75 1980-85 1990-95 2000-05 2020-15

Period

P
er

ce
n

t

1975-80 1985-90 1995-2000 2005-10 2015-20

Actual

Projected



DBEDT 2020 SERIES PROJECTIONS MAY 1997

Department of Business, Economic Development, and Tourism10

Among the counties, Honolulu is expected to account for 75.8 percent of statewide per-
sonal income by 2020, down from 78.2 percent in 1995.  Honolulu’s per capita personal
income would be 107.8 percent of the state average, up from 105.9 percent in 1995.
Maui County is projected to have 10.0 percent of state personal income by 2020, up
from 9.2 percent in 1995.  Maui’s  per capita personal income would be 95.8 percent of
the state average, up from 94.2 percent in 1995.  Hawaii County is expected to have 9.3
percent of statewide personal income in 2020, up from 8.5 percent in 1995.  The Big Is-
land’s per capita personal income would be 67.8 percent of the state average, down
from 73.1 percent in 1995.  Kauai County’s share of statewide personal income is pro-
jected to be 5.0 percent, up from 4.1 percent in 1995.  Kauai’s per capita personal income
would be 89.4 percent of the state average, up from 86.4 percent in 1995.  County per-
sonal income projections are presented in Appendix B.
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2.  HAWAII POPULATION AND ECONOMIC
PROJECTION AND SIMULATION MODEL

The DBEDT 2020 Series projections were produced through the Hawaii Population and
Economic Projection and Simulation Model, which was developed by the Department
in 1978 and refined over the years.  It is an interindustry econometric model that gener-
ates economic and demographic forecasts for the state and its counties at five-year in-
tervals for the projection period.  Previous versions of the model contained sets of
recursive equations in which each endogenous variable depended on either exogenous
or lagged endogenous variables.  The model was originally written in APL computer
language and was stored in the Wylbur System at the University of Hawaii Computing
Center.  Since both APL language and the Wylbur system have become obsolete, a ma-
jor modification of the model was undertaken in 1994.

In order to produce more accurate forecasts and to incorporate the recommendations
and comments made by consultants and users of the forecasts, the Research and Eco-
nomic Analysis Division modified the model with the following features:  (1) the model
was rewritten as a C++ program; (2) the model program has been rewritten to handle
simultaneous equations, using the Gauss-Seidel search procedure to solve the equa-
tions; (3) all equations in the model have been re-estimated using data available as of
November 1996 and many of the equations include current-year endogenous variables
as explanatory variables; (4) net migration is now derived from an equation based on
the change in the total number of jobs in Hawaii and migration levels in the previous
three years; (5) the civilian unemployment rate is now derived from a model based on
economic conditions rather than assuming a constant rate of 5.0 percent; (6) civilian per-
sons employed is now derived by an equation rather than assuming a constant ratio
between persons employed and total jobs.

After modification, the model consists of a set of simultaneous equations.  It makes
predictions of 415 variables using 282 behavioral equations and 2,134 exogenous vari-
ables, coefficients, and ratios.  The model contains two second-level submodels:  the
state submodel and the county submodel.  The state submodel generates statewide
projections, and the county submodel allocates the state projections to the four counties.

OVERVIEW OF THE STATE SUBMODEL

As presented in Figure 2-1, the state submodel contains five major blocks or tertiary
(third-level) models: final demand, income, output, employment, and population.  All
of the variables in the state model, including all the tertiary models, are projected by
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Figure 2-1.  Structure of Hawaii Long-Range Economic and
Population Projection and Simulation Model
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simultaneous equations.  The final demand components are projected by a set of equa-
tions or are exogenously given.  Final demand is allocated to each industry by multi-
plying by the final demand coefficients derived from the 1987 State Input-Output
Model, which is also maintained by DBEDT.  The output of each industry is derived by
multiplying the industry’s final demand by its corresponding coefficient in the total re-
quirements matrix of the input-output model.  Jobs are derived by dividing each indus-
try’s output by the industry’s productivity factor.  Higher productivity means more
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output per job and thus, fewer new jobs are required to increase output by a given
amount.  Once jobs are determined, labor income is derived by multiplying jobs by the
income-job ratio for the industry.  Income, again, acts as an independent variable in the
final demand equations.

Population is derived by a cohort component procedure based on the 1995 population
distribution and projected survival rates and fertility rates.  There are three linkages be-
tween the population tertiary model and the other components of the model.  The first
linkage is through the net migration equation which links employment and population.
Net migration depends on current-year and previous-year job levels.  In this relation-
ship, the economy partly influences population through the demand for labor and, con-
sequently, net labor migration which adds to population.  The second linkage is
through transfer payments and property income equations which link population and
income.  Transfer payments depend on the population 65 years and over, and the num-
ber of people unemployed.  Property income, which includes dividends, interest and
rental income, is a function of the total current population level.  Thus, in this relation-
ship, population influences the economy.  The third linkage is through the structural
investment equation.  Investment in structures depends on the number of housing units
built, while the number of housing units built depends on growth of the population.
Here, again, population influences the economy; in this case through investment.

The state component of the model identifies 20 industries.  For each industry, projec-
tions are made for output, employment, and labor income.  Other variables projected by
the state submodel include personal consumption expenditures, private investment,
state and local government expenditures, exports (including visitor expenditures), ci-
vilian labor force, the unemployment rate, population, and average annual deaths,
births, and net migration.

The equations in the model were estimated using Econometric Views (“E. Views”), de-
veloped by the firm Quantitative Micro Software.  The equations were based on time-
series data from 1970 to 1995.  The equations and other projection inputs were then
programmed in the C++ language to produce the final projections.  The projection re-
sults were copied to Excel spreadsheets to be formatted into tables and charts.  Each of
the tertiary models is described more fully below.

FINAL DEMAND

Based on the national income accounting principle, gross state product (GSP) is meas-
ured by the following identity:
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GSP = C + I + G + X - M

where:

GSP = Gross state product

C = Personal consumption expenditures

I = Private investment

G = Government spending, including government investment

X = Exports

M = Imports

Each component of GSP may consist of many items.  The model divides private invest-
ment into “investment in structures” and “other investment.”   Government spending
includes Federal defense construction; other Federal defense; Federal civilian, state and
local government construction; and state and local government non-construction
spending.  Exports are divided into visitor expenditures and non-tourism exports.  The
final demand items projected are as follows:

• Consumption: Personal consumption expenditures

• Investment: Private investment in structures

Other private investment

• Government spending: State and local government construction

State and local government other expenditures

Federal defense construction

Federal defense other expenditures

Federal civilian expenditures

• Exports: Visitor expenditures

Non-tourism exports

• Imports

Consumption

Consistent with the classical consumption function, the personal consumption expendi-
tures component is modeled to depend primarily on disposable personal income.  It
also depends on past consumption and the previous year’s income level.
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Private Investment In Structures

Private investment in structures includes construction of residential buildings, and non-
residential buildings such as hotels, offices, stores, and additions and alterations of ex-
isting structures.  Repairs to buildings and structures are classified as consumption
rather than investment.  Building permit data from 1970 to 1995 show that residential
and hotel construction accounted for about 70 percent of the investment in structures
over the last 25 years.  Therefore, investment in structures is modeled by using the
growth in private residential housing and hotel units.  Hotel units include condomini-
ums used by visitors.  The growth in residential housing depends on the growth of the
resident population and changes in average household size.  Increases in population,
coupled with decreases in household size, result in disproportionately greater demand
for housing units.  And, in fact, the ratio between population and housing units has
been declining, from 3.6 in 1970 to 2.9 in 1995.  Based on past trends, the population-
housing unit ratio is assumed to decline 0.02 every five years.  Residential housing unit
demand is calculated by dividing population by the assumed population-housing unit
ratio.

Housing units include not only privately developed projects, but also government-
provided affordable housing units.  Federally developed housing units are assumed to
remain constant at the 1995 level of 21,000 units.  This assumption is consistent with the
fact that the number of Federal housing units has been fairly constant since 1980.  The
number of state and local government provided housing units are modeled to depend
on the population level.  Total resident housing units minus government units equals
private resident housing units.

The growth of hotel units depends on the growth of the visitor industry, as measured
by the daily visitor census and hotel occupancy rates.  The projection of hotel units is
described in Section IV.  Thus, investment in structures depends on both population
and visitor activity.

Other Private Investment

Other private investment includes the purchase of machinery and equipment, such as
airplanes, automobiles, agricultural machinery, construction machinery, computer
equipment, etc.  This investment is modeled as a function of disposable personal in-
come.

Government Spending

Government construction—both Federal defense and state and local government
construction—is assumed to remain constant at the 1995 level.  This assumption is
based on the past 15-year trend in government construction.
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Exports

Visitor expenditures were projected exogenously, and the detailed description of the
methodology used is given in Chapter 4.  Non-tourism exports for each industry de-
pend on industry output.  In deriving the non-tourism exports, no constraints are as-
sumed in production capacity except for agriculture.  Sugar is assumed to grow on
56,600 acres of land which are located on Maui and Kauai.  This is the acreage after the
closing of Ka’u Agribusiness sugar plantation on the Big Island, Waialua Sugar and
Oahu Sugar on Oahu, and McBryde Sugar on Kauai in 1996.  No further abrupt decline
in sugar acreage is assumed; however, the historical decline in sugar industry activity is
reflected in the trend projection.  Similarly, no abrupt change in pineapple acreage is
assumed through the projection period.  Sugar processing and pineapple processing are
assumed to follow the same trend as sugarcane and fresh pineapple production.

Imports

Imports in the final demand model depend primarily on disposable personal income,
and, to a lesser extent, previous levels of imports and income.

The equations of the final demand model are presented in Appendix E, and the data
base for estimating the equations is in Appendix F.

OUTPUT

Continuous, historical output data by industry are not available for Hawaii.  The U.S.
Bureau of the Census publishes industry output at five-year intervals, but with a three-
year lag.  The most recent Census industry output data are for 1992.  Since 1977,
DBEDT has updated its Input-Output (I-O) model following each release of output data
by the Bureau.

An I-O model is a mathematical representation of the economy.  The core of the I-O
model is a matrix presenting the flows of goods and services among industries, and
from industry to final users, exports, and imports.  The latest Hawaii I-O model update
is for 1987.  The 1992 Hawaii State I-O model update is currently underway and is ex-
pected to be completed by May 1997.  To identify any structural changes in Hawaii’s
economy and to estimate the base year (1995) output, 1995 industry outputs were esti-
mated using 1987 industry outputs.  Output by industry was then updated to 1995 us-
ing the rate of growth in labor income for the industry.  In mathematical form, the 1995
output of industry i is represented by the following formula:

OUTPUT OUTPUT
LINCOME

LINCOME95, 87,
95,

87,
i i

i

i

= ×
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where:

OUTPUT95,i = Estimated 1995 output of industry i

OUTPUT87,i = 1987 output of industry i

LINCOME95,i = Labor income earned in 1995 from industry i

LINCOME87,i = Labor income earned in 1987 from industry i, and i is any one of the

20 industries used in the model.

Labor income includes wages and salaries, other labor income (of which fringe benefits
are the major component), and proprietors’ income.  Labor income data are estimated
by the Bureau of Economic Analysis of the U.S. Department of Commerce and are re-
leased every quarter with about a five-month lag.  The estimated 1995 output is pre-
sented in Appendix G, Table G-1.

There are two steps in projecting future output: (1) allocating the final demand to each
industry using the final demand coefficient derived from the state I-O model; and (2)
converting each industry’s final demand into the industry’s output using the total re-
quirement coefficients, also derived from the state I-O model.  The final demand coeffi-
cients are listed in Table G-2, and the total requirement matrix is given in Table G-3 of
Appendix G.  Although the I-O model is based on 1987 data, there have been structural
changes in Hawaii’s economy between 1987 and 1995.  Thus, the output derived by
converting final demand estimates of the I-O model into total output estimates using I-
O relationships is different from the output estimated more directly using labor income
growth rates.  Therefore, output is adjusted using an output adjustment factor.  The
output adjustment factor is calculated to be the difference between the output derived
from the I-O model and the output estimated using labor income growth rate.  The out-
put adjustment factors are listed in Table G-4 in Appendix G.  The mathematical pres-
entation of the output submodel is presented in Appendix E.

EMPLOYMENT

Employment is defined as the average number of people who are employed full-time or
part-time in a given year.  Jobs, on the other hand, are defined as the average number of
positions, full-time or part-time, in a given year.  If a person has two part-time positions
in two different companies, the person would be counted once in the employment
count, but twice in the job count.  Therefore, the job count invariably exceeds the em-
ployment count because of multiple-job holders.

Labor force and employment data are estimated through the Current Population
(household) Survey (CPS) conducted monthly by the Bureau of the Census.  Job data
used in this projection are based on business establishment data submitted to the
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Hawaii State Department of Labor and Industrial Relations (DLIR).  Both data are
published in DLIR’s monthly Labor Area News and its annual Labor Force Data Book.  The
U.S. Bureau of Economic Analysis (BEA) also publishes state and county job data.
BEA’s job data differ from those of DLIR due to differences in reporting periods and
industry scope, as well as the number of self-employed workers by industry.  DLIR
data are used in this projection series because of local familiarity and timeliness.

Jobs are divided into wage and salary jobs and self-employed.  Wage and salary jobs are
available at the 2-digit industry level of the Standard Industry Classification (SIC) sys-
tem.  However, self-employed jobs are not available by industry.  Wage and salary jobs
in each industry, except state and local government jobs, are derived by dividing the
industry’s output-job ratio into the industry output derived from the output submodel.
The 1995 output-job ratio (a measure of productivity) is derived by dividing the indus-
try’s wage and salary jobs into the industry’s output.  Table H-1 in Appendix H shows
1995 wage and salary jobs by industry, while Table H-2 gives the output-job ratios for
1995.  Future output-job ratios are projected by multiplying the previous year’s ratio
with a productivity factor.  The productivity factor is assumed to equal income growth.
The reasoning behind this assumption is that wages and salaries can only grow in the
long-run at the rate of productivity.  Income growth is described in the income model
section of this chapter.

Agricultural wage and salary jobs are expected to remain level at 8,000 jobs after 2000.
Between 1995 and 2000, some former sugar workers will find jobs in diversified agricul-
ture.  This would increase agriculture jobs from the current 7,500 level to 8,000 by 2000.
Jobs will continue to increase in visitor-related industries such as eating and drinking
places and hotels.

State and local government jobs are derived by assuming no change from the current
level to 2005.  The increase in jobs will then be proportionate to population growth at 60
jobs per 1,000 resident population.  This is about the level experienced in the 1970s and
early 1980s.

Self-employed jobs are modeled to depend on wage and salary jobs.  Increases in wage
and salary jobs are assumed to lead to an increase in self-employed jobs.  The labor
force is calculated by the population model as the product of the working age popula-
tion and the labor force participation rate.  The working age population is defined as the
number of people 16 years of age and above.  The labor force participation rate is de-
fined as the percent of the population 16 years of age and above who are working or
looking for work.  The labor force participation rate is modeled to depend on the previ-
ous year’s unemployment rate and the previous year’s labor force participation rate.
This specification is consistent with Hawaii’s experience.  For example, the labor force
participation rate in Hawaii declined from 70.1 percent in 1992 when the unemploy-
ment rate was 4.6 percent, to 67.6 percent in 1995 when the unemployment rate was 5.9
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percent.  The mathematical presentation of the employment submodel is presented in
Appendix E.

INCOME

Personal income data used in the projections are estimates released by the BEA in Sep-
tember 1996.  The data, which are from 1969 to 1995, were divided by the price deflator
for personal consumption expenditures to convert the data series into 1987 constant
dollars.  Table I-1 in Appendix I presents the personal income data series in 1987 dol-
lars.  The model first forecasts each of four major personal income components includ-
ing:
(1) labor income, which includes wage and salaries, other labor income, and proprietors’
income; (2) transfer payments, which include social security payments, unemployment
insurance payments, and Federal assistance payments; (3) property income, which in-
cludes dividends, interest, and rental income; and (4) personal contributions to social
insurance, which is withholding from wage and salaries for Federal social security and
Medicare programs.  Personal income is then calculated as:

Personal income = Labor income + transfer payments + property income
 - personal contributions to social insurance

Labor income is projected at the industry level by multiplying the industry’s projected
wage and salary jobs by its income-job ratio.  Wage and salary jobs are derived from the
employment model.  The income-job ratio for 1995 was calculated as the quotient of la-
bor income earned in an industry divided by the industry’s wage and salary job count.
Labor income for 1995 by industry is presented in Table I-2 of Appendix I, while Table
I-3 lists the income-job ratios.  Future income-job ratios were projected to be the product
of the previous year’s ratio multiplied by an income-increasing factor.  The income in-
creasing factors used in this projection are the average increasing factors between 1970
and 1995.  This causes per worker labor income to increase at the same rate as in the
1970 to 1995 period.

Transfer payments are modeled to depend on the population 65 years of age and above,
as well as the number of people unemployed.  Property income depends on the popula-
tion level.  Personal contribution to social insurance depends on the number of wage
and salary jobs.

Personal income tax and non-tax payments, which include all tax payments to federal,
state and county governments, are modeled using an equation with total personal in-
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come as the independent variable.  Disposable income is calculated to be the difference
between total personal income and personal taxes.  Disposable personal income is an
independent variable in most of the final demand equations.  The estimated equations
of the income model are listed in Appendix E.

POPULATION

The resident population was divided into three major components: military personnel,
military dependents, and other civilians.  The number of military personnel and their
dependents stationed in Hawaii is mainly the result of national defense considerations,
with the state’s economic situation having little impact.  Since the end of the Cold War
and the Persian Gulf War, the military population in Hawaii has declined.  In 1995,
there were 50,700 uniformed military personnel stationed in Hawaii, the lowest number
in the last 15 years.  Because of Hawaii’s strategic location, the number of armed forces
personnel in Hawaii is not projected to fall further.  In this forecast, military personnel
are assumed to remain constant in number at the 1995 level for the next 25 years.  Mili-
tary personnel move among military bases frequently, with their dependents. Military
dependents are also assumed to remain at a constant level of 63,000 for the next 25
years.

The other civilians component is projected using the cohort-component method.  This
method has four steps:  (1) project total births in a year by multiplying the other civilian
female population from 14 years old to 49 years old by their childbearing rates; (2) proj-
ect total other civilian deaths in a year by multiplying each age group of that population
by its survival rate; (3) project net migration of other civilians in a year by the migration
equation, and allocate the migrants into each age group according to migration distribu-
tion coefficients; and (4) calculate the other civilian population using the following for-
mula:

CIVILIANt,i = CIVILIANt-1,i  + BIRTHSt - DEATHSt,i  + NETMIGt,i

where:

CIVILIANt,i = Number of other civilians at age i in year t

CIVILIANt-1,i = Number of other civilians at age i in year t-1

BIRTHSt  = Number of newborn babies in year t

DEATHt,i = Number of other civilians deceased at age i in year t

NETMIGt,i = Number of migrants at age i in year t

Section V provides greater detail on the methodology of calculating the survival and
fertility rates.
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Historical net migration was calculated as the residual between other civilian popula-
tion change and natural increase, and can be expressed by the following formula:

NETMIGt,i  = CIVILIANt,i  - CIVILIANt-1,i  + BIRTHSt  - DEATHSt,i

Since population figures are reported as of July 1 of each year while births and deaths
are reported as calendar-year totals, births and deaths are averaged between two calen-
dar years to approximate mid-year measures.  The estimated net migration is presented
in Table J-7 of Appendix J.

Data show that Hawaii has generally had net in-migration.  The state experienced net
out-migration in only 5 of the last 35 years.  In the past 35 years, Hawaii absorbed an
average 7,240 net migrants each year.  The trend shows that net migration had two
peaks over the past 35 years, one in the late 1960s and the other in the late 1980s, that
occurred during economic boom years.  The magnitude of the second peak is smaller
and narrower than the first one.  The trend indicates that net migration is declining on
average.

To allocate migrants to each age group and by gender, the projection used the average
age and sex distribution between 1980 and 1992.  The net migrant distribution is pre-
sented in Table J-6 in Appendix J.

Net migration depends in the model on growth of jobs in the state and previous levels
of net migration.  The results suggest that more people will move to Hawaii in a given
year if the state experienced in-migration in the previous two years.  However, more
people will move out of the state if the migrants came to the state three years ago.  In-
creases in jobs tend to bring more migrants.

De facto population consists of three components: resident population, residents tem-
porarily absent, and daily visitors present in the state.  Resident population is projected
in the population submodel.  Hawaii Visitors and Convention Bureau (HVCB) survey
data on returning residents are used to estimate residents temporarily absent.  The av-
erage ratio of residents temporarily absent to the resident population between 1992 and
1995 was used for projections of this component.  The average ratio between 1992 and
1995 was used because HVCB changed the visitor survey methodology in 1992, making
the results inconsistent with data prior to 1992.  The number of daily visitors present in
Hawaii are projected in a separate tourism model which is described in Section IV of
this report.  A mathematical presentation of the population submodel is given in
Appendix E.
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3.  THE COUNTY ALLOCATION SUBMODEL

Most of the county projections for population and economic activity represent alloca-
tions of comparable statewide projections using the County Allocation Submodel.  The
exceptions are of visitors and visitor rooms, which were allocated to the counties in an
integrated tourism projections process discussed in the next section of this report.

The primary purpose of allocating the projections to the county level is to translate the
generalized statewide projections into more specific implications for the geographically
diverse regions of the state.  This helps planners, policymakers, and businesses under-
stand the potential impacts of the statewide projections for specific counties.

The caveats noted earlier for the state-level projections are even more important in in-
terpreting the results of the county allocations.  This is because the accuracy of the
county allocations will depend not only on the accuracy of the statewide projections but
also on supply conditions in each county as well as future county land use and infra-
structure policies—factors which have not been, or cannot be, modeled.  Thus, these
county level projections should not be viewed as predictions for individual geographi-
cal areas, but rather as illustrations of the results that may be anticipated if the state-
wide projections are reasonably accurate and current county trends continue.

The allocation model makes use of the basic and nonbasic industries concept of regional
economic growth theory.  This concept holds that certain basic economic activity—such
as exports, agriculture and other primary production—drives (causes) growth in other
nonbasic sectors of the region’s economy.  Thus, as exports and primary economic activi-
ties grow, nonbasic activity such as retailing and local service activity can be expected to
expand more or less proportionately.

Figure 3-1 describes the general process followed in the County Allocation Submodel.
As shown, the model utilizes a number of exogenous (external) variables that have been
developed elsewhere in the projections process.  The endogenous (internal) variables
are products of the model itself.  The essential strategy of the model is to estimate each
county’s future share of statewide basic economic activity, then calculate what addi-
tional nonbasic activity might be generated in each county.  The resulting projections of
total economic activity are then used to estimate county shares of state population and
income.  The submodel, whose equations are described in detail in Appendix E, is based
on a 25-year trend in the growth and statewide share of 17 important county economic
and population variables.

Tourism, agriculture, manufacturing, and Federal government activity constitute the
basic economic sectors in the counties.  As Figure 3-1 shows, the allocation process
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begins with the projection of jobs in the basic industries of each county.  Jobs associated
with visitor room facilities (hotels and visitor condominiums) were estimated on the
basis of projected hotel rooms by county (see Section 4 for details on county visitor in-
dustry projections).  Manufacturing and Federal jobs by county were projected based on
trend analysis of each county’s share of jobs in these activities statewide.

Figure 3-1.  Structure of the County Allocation Submodel

1  County results from model are adjusted proportionately so that
total for all counties are consistent with statewide projections.
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The county shares of statewide agriculture wage and salary jobs, which includes for-
estry and fisheries, reflect some special assumptions based on recent changes in the
number of sugar operations.  As indicated in the previous section, it is assumed that
statewide, agriculture will experience some increase in jobs between 1995 and 2000
(about 500) as certain lands formerly used for sugar growing are converted to other ag-
ricultural uses.

Thereafter, the level of agricultural jobs is held constant at about 8,000 due to uncer-
tainty about further declines in sugar and pineapple growing versus growth in diversi-
fied agriculture.  For county projection purposes, additions to agricultural jobs by 2000
are assumed to occur in Hawaii County and on Oahu, due to the large amounts of re-
cently vacated sugar lands that are now available for diversified agricultural crops and
forestry activity.  The agriculture job count is held constant for each county after the
year 2000.

Nonbasic industries at the county level were defined as construction; transportation,
communication, and utilities; trade (except eating and drinking); finance, insurance, and
real estate; services (except hotels and other visitor room facilities); government enter-
prises, and state and local government.  The county projections for jobs in each nonbasic
industry were estimated as a function of total basic sector jobs and, in certain cases, the
relationship between basic and nonbasic jobs at the state level.  County projections for
self-employment were derived as a function of total wage and salary jobs.  Finally, the
sum of jobs by industry for all counties was compared with previously projected state-
wide jobs by industry and proportionate adjustments were made to each county’s job
count by industry to ensure consistency with statewide projections.  The exceptions to
this adjustment process were jobs in visitor room facilities, eating and drinking, and ag-
riculture, which were exogenously determined for the state and counties.

Projected state-level population was allocated to the counties using equations based on
the past relationship of jobs and population for the county and anticipated changes in
the jobs-to-population ratio at the state level.  Similarly, projected state personal income
was allocated to the counties through equations based on the relationship of population
and income at both the county and state levels.  As in the case of jobs, the county totals
for population and income were adjusted proportionately to be consistent with previ-
ously projected state totals for these variables.
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4.  TOURISM PROJECTIONS

Summary projections for key tourism variables used in the DBEDT 2020 series projec-
tions are shown in Table 4-1.  Tourism growth is the most important factor determining
future levels of population and employment in Hawaii.  The tourism projections un-
derlying the DBEDT 2020 series reflect a combination of trend analyses and relationship
modeling.  These techniques are discussed in this section, as are the resulting projec-
tions and the methods used to allocate statewide tourism at the county level.

Table 4-1. Projections for Key Visitor Variables, 1995–2020
Year 1995 2000 2005 2010 2015 2020

Visitor arrivals (thousands) 6,629.2 7,873.4 9,127.4 10,326.9 11,401.7 12,588.4

    Ave. percent change, prev. 5 yrs. - 3.5 3.0 2.5 2.0 2.0

Average length of stay (days) 8.7 8.7 8.6 8.5 8.5 8.4

Average daily visitor census (1,000) 158.4 187.4 214.9 240.5 264.1 290.1

    Ave. percent change, prev. 5  yrs. - 3.4 2.8 2.3 1.9 1.9

Visitor expenditures
(millions of 1987 dollars) 8,347.1 9,998.4 11,578.2 13,085.0 14,490.6 16,047.0

    Ave. percent change, prev. 5 -yrs. - 3.7 3.0 2.5 2.1 2.1

Number of hotel units 69,764 78,546 86,208 92,853 101,121 111,142

    Ave. percent change, prev. 5 yrs. - 2.4 1.9 1.5 1.7 1.9

Hotel occupancy rate (percent) 76 77 78 78 79 79

More detailed data on tourism variables used in the projections process, including the
county allocation results, are contained in Appendix C.

The table shows that the long-term trend of declining growth in total visitor arrivals to
Hawaii is projected to continue for about the next 15 years, before stabilizing at a rate
roughly equal to the rate of economic growth in Hawaii’s major visitor markets.  In the
1995–2000 period, the rate is projected to average 3.5 percent per year, falling gradually
to an average 2.0 percent per year after 2010, at which point it is projected to stabilize.

The result of this projected growth is an increase in the average annual count of visitor
arrivals from 6.6 million in 1995 to about 10.3 million by 2010 and 12.6 million by 2020.
This represents a less vigorous rate of visitor arrival growth than contained in the de-
partment’s previous M-K series projections which projected the number of visitor arri-
vals to reach 11.5 million in 2010, the final year of the M-K series projection period.
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OVERVIEW OF DBEDT TOURISM PROJECTIONS PROCESS

The visitor projections adopted for the DBEDT 2020 projection series resulted from
analyses of long-range tourism market growth trends and relationships that govern
such factors as the average daily visitor census, intensity in the use of visitor accommo-
dations, and the distribution of tourism by county.  In the first stage of the process, his-
torical trend analysis, substantiated by expert opinion, provided the underlying growth
rates for tourism to the state by the major markets and direction of travel.  In the second
stage, the growth rate projections were translated into more concrete projections for
such factors as the visitor census, visitor spending, the demand for visitor accommoda-
tions, and the hypothetical distribution of tourism by county.

TREND ANALYSIS

Figure 4-1 provides a visual depiction of the actual and projected average annual
growth rate for tourism arrivals for five-year periods from 1965 to 2020. It shows that
the growth rate of tourism arrivals has been declining since the 1960s except for the
1985–1990 period.  From 1985 to 1990, strong tourism demand from the expanding Ja-
pan market pushed growth above the long-term trend.  However, beginning with the
Persian Gulf War in 1991, Hawaii experienced a number of supply-side and demand-
side problems that caused the growth rate to plummet in the early 1990s.  These prob-
lems included the loss of most rooms on Kauai for a period of time due to Hurricane
Iniki in 1992, and the U.S. recession that occurred at about the same time and was espe-
cially severe and prolonged for California, one of Hawaii’s key visitor markets.

Figure 4-1.  Actual and Projected Annual Growth of Visitor Arrivals, 1970–2020
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In addition to slower economic activity and the loss of visitor rooms, the data between
1985 and 1995 reflect statistical problems that have clouded the actual trend for these
years.  The statistical difficulties stem from a 1992 change to certain key questions in the
in-flight survey of passengers arriving in Hawaii on westbound flights, which is con-
ducted by the Hawaii Visitors and Convention Bureau (HVCB).  This survey is the basis
for determining the visitor count.  The change resulted in as many as 400,000 more pas-
sengers per year counted as returning residents after 1992, rather than as visitors.  Thus
data for this period are less reliable than earlier periods for establishing the long-run
trend.

The historical data indicate that while the growth rate of visitor arrivals has been falling,
the number of additional visitors has averaged about one million in each five-year pe-
riod from 1965 to 1985.  The increase from 1985 to 1990 amounted to nearly 2.1 million
visitors.  Even after adjusting for the inconsistencies in the 1990 to 1995 data, it is likely
that the true visitor count increased only about 100,000 for the five-year period, if at all.

The declining rate of growth in the demand for Hawaii tourism is consistent with the
life cycle of many products in the market.  However, Hawaii’s visitor industry is not as
easily analyzed as a single product in a single market.

The complexities of the market, coupled with a rather limited data set for key variables,
help to explain why Hawaii tourism is a very difficult quantity to project through equa-
tion modeling.  Thus, trend analysis is relied upon for developing the long-range tour-
ism growth rate projections.

One of the relationships (revealed through econometric analysis) that can assist in long-
range tourism projections is that of visitor arrival growth and the growth of the relevant
national economy.  This relationship can also be referred to as the elasticity of visitor
arrivals with respect to economic growth.  In 1970, the elasticity was about 3.0; that is,
all other things being equal, visitor arrivals could be expected to increase 3 percent for
every 1 percent increase in the nation’s Gross Domestic Product (GDP).  By 1995 the
elasticity had declined to about 1.5 for both the U.S. and Japan markets.

Taking this and other information into account, the long-run growth rate in the demand
for Hawaii tourism, as measured by visitor arrivals, is expected to continue declining by
about one-half percentage point on average in each of the five-year periods through
2010.  From 2010 to 2020, arrivals are projected to increase at an average 2.0 percent per
year, or roughly the same long-run growth rate as the economy as a whole.  In eco-
nomic terms this rate reflects an elasticity of 1.0 with respect to economic growth.  These
growth rates imply that the visitor count will continue to increase at a fairly constant
rate of about 1.2 million visitors every five years from 1995 to 2020.  This rate of increase
is consistent with the overall 1965 to 1990 trend.
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PROJECTIONS FOR THE MAJOR MARKET SEGMENTS

Trend analysis was also used to allocate total projected tourism growth among the ma-
jor market segments and by direction of travel.  While Hawaii tourism is diversifying
into newer, emerging markets, the traditional markets of the U.S. mainland, particularly
California, and Japan are likely to continue to represent the bulk of the visitor count
over the next two decades or more.  While growth has slowed considerably over the
past decade in the U.S. market, the Japan market is still growing at a healthy long-run
pace.

Table 4-2 presents arrival and market share projections for Japanese and non-Japanese
visitors to Hawaii, and in the westbound and eastbound directions of travel.  While the
growth rates of all submarkets have declined over time, the Japan and eastbound mar-
kets have continued to gain market share over the non-Japanese markets and west-
bound direction because of the difference in growth rates.

Table 4-2.  Visitor Projections by Market

Market 1995 2000 2005 2010 2015 2020

Arrivals (thousands)

  Total 6,629.2 7,873.4 9,127.4 10,326.9 11,401.7 12,588.4

      Japanese 1,998.9 2,519.5 3,012.1 3,511.1 3,990.6 4,531.8

      Non-Japanese 4,630.3 5,353.9 6,115.4 6,815.7 7,411.1 8,056.6

      Eastbound 2,696.1 3,306.8 4,016.1 4,750.4 5,358.8 6,042.4

      Westbound 3,933.1 4,566.6 5,111.4 5,576.5 6,042.9 6,546.0

Share (percent)

      Japanese 30.2 32.0 33.0 34.0 35.0 36.0

      Non-Japanese 69.8 68.0 67.0 66.0 65.0 64.0

      Eastbound 40.7 42.0 44.0 46.0 47.0 48.0

      Westbound 59.3 58.0 56.0 54.0 53.0 52.0

Examination of the national trend indicates that the current 30 percent share of total
visitor arrivals held by Japan will probably continue to increase throughout the projec-
tions period to about 36 percent by 2020.  In terms of actual numbers, arrivals from Ja-
pan is expected to rise from about 2.0 million in 1995 to 4.5 million by 2020.  This
projection assumes continued growth in Japan’s economy and leisure travel market.
The share of total visitor arrivals accounted for by eastbound visitors, which is domi-
nated by the Japan market, is projected to increase from its current 41 percent share of
total visitor arrivals to 48 percent by the year 2020.
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Japan’s share of the Hawaii arrival market is not expected to expand as fast during the
projections period as it has in the past.  Much of the expansion in market share over the
past several decades has been due to the continuous appreciation of the Japanese yen.
However, the yen is not expected to show nearly as much appreciation in the future.
The yen’s value more than tripled with respect to the dollar between 1970 and 1995, in-
creasing from 360 yen to about 110 yen per U.S. dollar during the period.  The east-
bound share of the visitor market is projected to grow by 7 percentage points, slightly
higher than the 6 percentage points increase expected in the share of Japanese visitors
by the year 2020.  This difference reflects higher growth in emerging Asian markets
such as Korea and Taiwan.

The results of the additional trend analyses were used to translate the overall visitor ar-
rival growth projections into more specific visitor industry measures.  These results and
trends will be discussed in a section in the tourism allocation model.

EXPERT OPINION

One method of checking the reasonableness of an analytical forecast is to compare it
with the opinion of experts on the subject matter.  In early 1996, DBEDT commissioned
a survey of experts in the various tourism markets by SMS Research.   The results sug-
gest that visitor arrivals will continue to increase, although at a declining rate, to about
12 million visitors to Hawaii in the year 2020.  This is within 600,000 visitors or 5 per-
cent of the DBEDT projection for 2020, suggesting that the latter is in reasonable agree-
ment with independent expert industry opinion.

TOURISM ALLOCATION MODEL

An allocation model was used to translate the results of the trend analysis into more
specific tourism variables.  These variables include the average daily visitor census, visi-
tor expenditures, occupied and total visitor units (primarily hotels and resort condo-
miniums), and the allocation of visitor activity by county.

As depicted in Figure 4-1, the model first estimates projected Japanese/non-Japanese
and westbound/eastbound arrivals using the projections for total visitors and the mar-
ket shares of those particular segments developed through the trend analysis.  The av-
erage daily visitor census for the market segments depends on both the number of
arrivals and the average length of stay by visitors.  The long-run, average length of stay
through 2020 was assumed to be 6 days for eastbound visitors, and 10.5 days for west-
bound visitors.  These lengths of stay have been relatively stable since the mid- to late
1980s.  The average length of stay for Japanese visitors was also assumed to be 6 days.
The long-run length of stay for non-Japanese visitors was assumed to decline slightly
from 9.9 days in 1995 to 9.8 days in 2020, mainly due to the increasing proportion over
time of non-Japanese, eastbound visitors for whom the average length of stay is shorter
than most other market segments.  The average daily visitor census for each segment
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was estimated by multiplying the average length of stay by the number of visitors and
dividing by 365 days.  The visitor census is a key measure for the industry and under-
lies the projections for the remainder of the visitor-related variables developed through
the allocation model.

Figure 4-2.  Calculation of State Daily Visitor Census and  Visitor Expenditures for the State
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Visitor expenditure projections are developed by applying assumptions about average
daily visitor spending to the daily census for Japanese/non-Japanese and west-
bound/eastbound visitors.  The results are multiplied by 365 for an annual expendi-
tures estimate.  It is assumed that real (i.e., inflation adjusted) average daily spending
for the four market segments will remain constant at current levels for the projection
period.  Based on 1994 expenditure surveys by the HVCB, average daily spending, in
constant 1987 dollars, is assumed to remain $263 for Japanese visitors and $113 for non-
Japanese visitors over the projection period.  Real average visitor spending by Japanese
visitors on a daily basis appears to have fallen in real dollar terms since 1986.  However,
part of the decline in spending reflected the distribution of trip expenditures over a
somewhat longer length of stay, which increased from about 4 days in 1986 to the cur-
rent 6 days.  Real expenditures per trip by Japanese visitors have generally increased
since 1986.  Also, the current spending level reflects a cyclical low point in the Japanese
economy, suggesting that spending is more likely to increase than decrease in the fu-
ture.

Average daily visitor spending for the broader, non-Japanese visitor segment was
roughly the same in 1986 and 1994, although it increased to a high of about $132 in 1991
before declining.  Again, when length of stay is taken into account, expenditures have
averaged roughly $1,000 per visitor per trip in real terms since 1986, with no clear trend
up or down.  Japanese and non-Japanese visitors tend to dominate the eastbound and
westbound directions, respectively.  Thus, the observation about relatively constant trip
expenditures is also applicable to the direction of travel segments.  Consequently, the
most recent eastbound and westbound per-day expenditures are also held constant for
the projection period.

The expected demand for occupied visitor rooms in the state over the projection period
was projected as a function of the expected daily visitor census.  The ratio between the
average daily visitor census and the number of occupied visitor units increased from 2.0
to 3.0 between 1970 and 1995.  In part, this was due to a higher proportion of visitors
using condominium units which accommodate more persons per unit.  The ratio is also
impacted by the projected length of stay, the proportion of visitors not requiring com-
mercial accommodations, and party size.  The 2020 projections anticipate that the ratio
between average daily visitor census and accommodation units will continue to increase
gradually, from 3.0 in 1995 to 3.3 in the year 2010 where it is expected to stabilize.

The projection for total occupied hotel rooms at the state level serves as a control total
for occupied visitor rooms at the county level.  The projections for total visitor rooms at
the state level—occupied and unoccupied—is the sum of the county-level projections
for this measure.  A summation of the county rooms was used in this case because the
base historical data on occupancy rates by county is sufficiently rich to support inde-
pendent projections at the county level for unoccupied rooms.  The statewide occu-
pancy rate, therefore, depends on the individual county occupancy rates.  The method
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for allocating occupied rooms and determining the total visitor room count at the
county level is discussed below.

Figure 4-2 shows the remaining steps in the allocation process, resulting in projections
for the visitor census and occupied visitor accommodations by county, and statewide
projections for total visitor rooms.  The statewide visitor projections were allocated to
the county level in order to illustrate the potential impacts of the overall state projection
on specific geographical areas.  Data are insufficient to permit allocation of visitor pro-
jections below the county level.

The first step in the allocation process is to distribute a share of the projected statewide
average daily visitor census to each county.  The share for each county is developed
through historical trend analyses, similar to that used to estimate shares for the market
segments discussed earlier.  The shares of the visitor census absorbed by Kauai and
Hawaii counties have been on the increase in recent years, while the Maui County share
appears to have been stabilizing.  The Oahu share has been declining over time, re-
flecting the gain in share by the Neighbor Island counties.  Projections for the average
daily census by county and the percent share of the state visitor census by county are
shown in Table C-1 of Appendix C.

Each county is also allocated a share of the statewide count of occupied rooms. At the
state level, the number of occupied hotel rooms is a function of the average daily visitor
census.  However, the measure of the overall average daily visitor census at the county
level has existed for only a few years and the relationships are not as clear as for the
state as a whole.  On the other hand, the historical data base for occupied hotel rooms
by county is quite long and the trend is easier to evaluate.  Thus, occupied rooms are
allocated on the basis of the historical trend in each county’s share of statewide occu-
pied visitor units.  Like the visitor census, Hawaii and Kauai counties show an increas-
ing trend and Oahu a decreasing trend, while the Maui County share is expected to be
stable.

Projections for total visitor rooms by county—occupied and unoccupied—were derived
by dividing the projection of occupied units by the expected long-run occupancy rates.
As with many of the relationship variables, occupancy rate assumptions are developed
through an analysis of past and current trends.  It was projected that the average long-
range occupancy rate for visitor rooms will approach 85 percent for Oahu, 80 percent
for Maui, 75 percent for Kauai County, and 70 percent for Hawaii County.  These rates
are higher than those experienced over the past 25 years and reflect an expectation of
less “overbuilding” of visitor accommodations in the future.

Finally, the sum of total visitor rooms by county equals total rooms of the state.  The
statewide occupancy rate is implied from the ratio of occupied rooms projected at the
state level to total rooms projected for the counties.
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Figure 4-3.  Calculation of Daily Visitor Census and Hotel/Condo Units by County
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5.  DEMOGRAPHIC DATA AND ASSUMPTIONS

POPULATION DATA

The measure of total resident population used in the DBEDT 2020 series projections was
developed by the U.S. Bureau of the Census and released in December 1996.  The age-
gender distribution and military status of the resident population in 1995 are presented
in Table J-1 of Appendix J.

Data series for military personnel through 1995 and military dependents through 1994
were based on Census Bureau estimates.  Census Bureau data for the number of mili-
tary dependents in 1995 were unavailable.  The number of military personnel was held
constant over the projection period at its 1995 level of 50,700.  The number of military
dependents for 1995 was estimated as the average of 1985 to 1994 data and the result
was held constant over the projection period.  The age and gender distribution for mili-
tary personnel and military dependents in 1990 was applied to 1995 data, and the dis-
tribution also held constant over the projection period.

The age-gender specific projection for the other civilian resident population was based
on the cohort-survival method, and adjusted for net migration by age and gender.  An
age- and gender-specific distribution for net migration is not directly available, but was
estimated by subtracting data for the natural increase in the population by detailed age-
gender cohorts from similarly detailed census estimates of the change in resident
population for the years 1981 to 1992.  The difference between the change in population
due to natural increase and the total change in population for any particular age-gender
cohort represents net migration within that cohort.  Together, these net migration co-
horts represent the age-gender distribution of total net migration.

LIFE TABLES AND SURVIVAL RATES

The cohort survival method is based on age-gender survival rates.  A set of “life tables”
containing Hawaii-specific, age-gender survival rates for non-military civilian males
and females was produced using the 1990 Census of Population Modified Age/Race
Sex (MARS) tabulations released in September 1994 and the average annual number of
resident births and deaths over the three-year period 1989–1991 from the Hawaii State
Department of Health. These tables were solely for the use of the long-range population
projections and are unofficial.  The life tables are presented in Tables J-2 and J-3 in  Ap-
pendix J.  Explanations of the life table components may be found in the National
Center for Health Statistics' publication of United States life tables for 1989.1

                                                       
1 U.S. Department of Health and Human Services, National Center for Health Statistics, Vital Sta-
tistics of  the United States, 1989, Life Tables, Vol. II, Section 6, December 1992.
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Survival rates were computed from the stationary population in the indicated age inter-
val (Lx ) and the next age interval  (Lx+1), where Lx is the number of persons in the sta-
tionary population at x years of age, and Lx+1 is the number of persons in the stationary
population at x+1 years of age.  A stationary population in a life table assumes 100,000
births each year which are subject to the proportion dying in each age interval (qx)
throughout the lives of this birth group.  If there were no migration and if the births
were evenly distributed over the year, the survivors of these births would make up the
stationary population.  Thus, survival rates (Lx+1)/Lx are the proportions of person in
the indicated age interval of the stationary population that move from the indicated age
interval (Lx) to the next age interval (Lx+1).  The 1990 Hawaii survival rates by age and
sex are provided in Table J-4 in Appendix J.

PROJECTED SURVIVAL RATES

Figures 5-1 and 5-2 compare the survival rates in Hawaii and the U.S. for both males
and females from age 0 to 85.  According to the Bureau of the Census population projec-
tions, survival rates are expected to improve over time, especially for males.  Hawaii
survival rates for the total population of age up to 50 years, and for Caucasians, Asian,
and Pacific Islanders of age up to 50 years, were similar to national averages for these
groups.

Figure 5-1.  1990 Survival Rates for Males
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Figure 5-2.  1990 Survival Rates for Females
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As shown in the figures, the survival rates for Hawaii start diverging from those of the
U.S. after age 50.  Hawaii’s overall survival rate is lower than the U.S. rate for Asian-
Pacific Islanders, but higher than U.S. rates for Caucasians and the U.S. average.  Since
Hawaii has a relatively large proportion of Asian and Pacific Islanders and survival
rates are closer to those of Asian and Pacific Islanders as shown in the figures, Hawaii
survival rates for the civilian resident population by single years of age from birth to 85
years and over were projected to 2020 by applying the percentage change of the middle-
series survival rates of the U.S. Asian and Pacific Islander population from the 1993 U.S.
Bureau of the Census’ population projections.2   These U.S. Asian and Pacific Islander
survival rates that are used in the national projections were computed from components
of the projected life tables obtained from the Bureau of the Census.

FERTILITY RATES

The fertility rate refers to the number of births among females of childbearing age.  The
fertility rates used in this projection were defined as the number of children born per
1,000 women in each of the 36 age groups from 14 through 49 in the other civilian
                                                       
2 U.S. Bureau of the Census, Current Population Reports, P25–1104, Population Projections of the
United States, by Age, Sex, Race, and Hispanic Origin: 1993 to 2050, U.S. Government Printing Office,
Washington, D.C., Nov. 1993; and special tabulations and records from the Bureau of Census.
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population—that is, women who are neither military dependents nor in the armed
forces.  Births to these women by each year of age were obtained from tabulations of the
vital records of the Hawaii State Department of Health for the three calendar years of
1989–1991.  The birth data were averaged over the three years to smooth variations in
births from year to year for women within a single age group.

The base population of other civilian women by individual age group from 14 through
49 years was constructed from the April 1, 1990 Census of Population revised (Sept.
1994) Modified Age/Race Sex (MARS) tabulations of total resident population.  The re-
vised MARS population series differ from the published Census data in the distribution
of single-year, age data, especially in the lower age categories.  However, the male and
female totals are the same as the published data.  The Census Bureau used the MARS
data as the starting point for its post-census state population estimates and for its series
of state population projections.

For these reasons, the revised MARS population data, rather than the published data,
were chosen as the base from which birth rates and other basic series, such as the life
tables, were derived.  Data for female military dependents and females in the armed
forces for ages 14 through 49 were removed from the revised MARS population data.
The female military dependent and female armed forces components were tabulated
from the U.S. Bureau of the Census Public Use Sample (PUMS) computer files from the
April 1, 1990 Census of Population for Hawaii.

Births by age of mother were not available for 1995.  Therefore, a measured base fertility
rate by age group for the beginning year of the projections was not directly available.
However, an overall fertility rate for 1995 was available based on data for the number of
women by years of age in 1995 and the total number of births for that year.  An estimate
of 1995 fertility by age was constructed by allowing the entire structure of the age-
specific 1990 fertility rates to increase proportionately in order to equal the overall 1995
fertility rate.

In mathematical form, the adjustment procedure can be expressed as follows:

(1)  Selecting a value for BFACTOR until

BIRTHS95 , ,= × ×
=
∑ FPOP BIRTHRT BFACTOR95 90

14

49

i i
i

then,
BIRTHRT95,i = BIRTHRT90,i × BFACTOR

where:

BFACTOR = Birth rate increasing factor

BIRTHS95 = Total non-military civilian births in 1995

FPOP95,i = Number of females at age i in 1995, i = 14 to 49
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BIRTHRT90,i = 1990 birth rate of females at age i

BIRTHRT95,i = 1995 birth rate of females at age i

The resulting fertility rates were held constant at the estimated 1995 rates over the pro-
jection period.  Table J-5 of Appendix J provides both 1990 and estimated 1995 fertility
rates.
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DBEDT 2020 SERIES PROJECTIONS MAY 1997

Department of Business, Economic Development, and Tourism

APPENDIX B

COUNTY ECONOMIC AND POPULATION
PROJECTIONS



Table B-1. City & County of Honolulu: Population, Personal Income, and Employment
1995 2000 2005 2010 2015 2020

Population (thous.) 870.9 904.0 944.0 980.0 1,016.0 1,050.6

  Personal income (mils. $1987) 16,622.0 18,363.0 19,982.9 21,701.5 23,670.0 25,841.0

  Per capita income ($1987) 19,086.0 20,313.0 21,167.0 22,143.0 23,296.0 24,596.0

  Total civilian jobs (thous.) 431.9 459.6 482.4 502.9 524.6 546.8

    Self-employed workers 21.4 23.0 24.1 24.8 25.6 26.3

    Wage and salary employment 410.5 436.6 458.3 478.1 499.0 520.5

      Agriculture 2.0 2.1 2.1 2.1 2.1 2.1

      Manufacturing 12.9 13.0 13.3 13.7 14.2 15.0

      Construction & mining 20.4 20.4 21.0 21.1 21.4 21.5

      Transportation and utilities 33.2 37.1 40.0 42.4 44.4 46.3

      Eating and drinking places 35.2 39.3 42.9 45.8 48.3 50.8

      Trade (except eating) 66.2 72.5 77.2 81.4 85.7 90.3

      Finance, insur., and real est. 30.5 32.6 34.3 36.0 37.9 39.9

      Hotels 18.2 19.6 20.6 21.2 21.5 21.6

      Services (except hotels) 102.3 110.9 117.6 123.7 129.8 136.1

      State and local government 60.6 60.2 59.8 60.5 62.7 65.0

      Federal government 29.0 28.9 29.5 30.2 31.0 31.9

       Average annual growth rate (%) 1995-2000 2000-2005 2005-2010 2010-2015 2015-2020

Population (thous.) 0.7 0.9 0.8 0.7 0.7

  Personal income (mils. $87) 2.0 1.7 1.7 1.8 1.8

  Per capita income ($87) 1.3 0.8 0.9 1.0 1.1

  Total civilian jobs (thous.) 1.2 1.0 0.8 0.8 0.8

    Self-employed workers 1.5 0.9 0.6 0.6 0.5

    Wage and salary employment 1.2 1.0 0.8 0.9 0.8

      Agriculture 0.5 0.0 0.0 0.0 0.0

      Manufacturing 0.2 0.5 0.6 0.7 1.1

      Construction & mining 0.0 0.6 0.1 0.3 0.1

      Transportation and utilities 2.2 1.5 1.2 0.9 0.8

      Eating and drinking places 2.2 1.8 1.3 1.1 1.0

      Trade (except eating) 1.8 1.3 1.1 1.0 1.1

      Finance, insur., and real est. 1.3 1.0 1.0 1.0 1.0

      Hotels 1.5 1.0 0.6 0.3 0.1

      Services (except hotels) 1.6 1.2 1.0 1.0 1.0

      State and local government -0.1 -0.1 0.2 0.7 0.7

      Federal government -0.1 0.4 0.5 0.5 0.6



Table B-2.  Maui County: Population, Personal Income, and Employment
1995 2000 2005 2010 2015 2020

Population (thous.) 115.2 124.0 132.8 140.9 148.0 155.4

  Personal income (mils. $87) 1,955.5 2,240.8 2,500.8 2,774.2 3,066.8 3,397.9

  Per capita income ($87) 16,981.0 18,070.0 18,828.0 19,695.0 20,717.0 21,871.0

  Total civilian jobs (thous.) 61.8 67.3 72.7 77.5 81.8 87.1

    Self-employed workers 5.8 5.9 6.2 6.4 6.7 7.1

    Wage and salary employment 56.0 61.4 66.5 71.1 75.1 80.0

      Agriculture 1.9 2.0 2.0 2.0 2.0 2.0

      Manufacturing 1.8 1.8 1.8 1.9 1.9 2.0

      Construction & mining 2.0 2.1 2.2 2.3 2.3 2.4

      Transportation and utilities 3.4 3.7 4.1 4.4 4.6 4.8

      Eating and drinking places 5.7 6.7 7.5 8.3 8.9 9.6

      Trade (except eating) 9.4 10.3 11.4 12.4 13.4 14.5

      Finance, insur., and real est. 3.0 3.5 3.9 4.2 4.5 4.8

      Hotels 11.0 12.1 13.2 14.0 14.5 15.2

      Services (except hotels) 10.4 11.6 12.6 13.5 14.3 15.3

      State and local government 7.0 7.1 7.3 7.6 8.2 8.8

      Federal government 0.5 0.5 0.5 0.5 0.5 0.6

Average annual growth rate (%) 1995-2000 2000-2005 2005-2010 2010-2015 2015-2020

Population (thous.) 1.5 1.4 1.2 1.0 1.0

  Personal income (mils. $87) 2.8 2.2 2.1 2.0 2.1

  Per capita income ($87) 1.3 0.8 0.9 1.0 1.1

  Total civilian jobs (thous.) 1.7 1.6 1.3 1.1 1.3

    Self-employed workers 0.3 1.0 0.6 0.9 1.2

    Wage and salary employment 1.8 1.6 1.3 1.1 1.3

      Agriculture 0.5 0.0 0.0 0.0 0.0

      Manufacturing 0.0 0.0 1.1 0.0 1.0

      Construction & mining 1.0 0.9 0.9 0.0 0.9

      Transportation and utilities 1.7 2.1 1.4 0.9 0.9

      Eating and drinking places 3.5 2.3 2.0 1.4 1.5

      Trade (except eating) 2.0 2.1 1.7 1.6 1.6

      Finance, insur., and real est. 3.1 2.2 1.5 1.4 1.3

      Hotels 1.9 1.8 1.2 0.7 0.9

      Services (except hotels) 2.2 1.7 1.4 1.2 1.4

      State and local government 0.3 0.6 0.8 1.5 1.4

      Federal government 0.0 0.0 0.0 0.0 3.7



Table B-3.  Hawaii County: Population, Personal Income, and Employment
1995 2000 2005 2010 2015 2020

Population (thous.) 137.2 149.6 160.6 173.9 189.1 205.4

Personal income (mils. $87) 1,806.7 2,054.0 2,260.3 2,515.2 2,824.7 3,176.2

Per capita income ($87) 13,171.0 13,729.0 14,071.0 14,466.0 14,934.0 15,465.0

  Total civilian jobs (thous.) 56.8 62.4 68.0 74.0 81.1 88.9

  Self-employed workers 7.0 7.8 8.4 9.1 9.8 10.6

  Wage and salary employment 49.8 54.6 59.6 64.9 71.3 78.3

    Agriculture 2.6 3.0 3.0 3.0 3.0 3.0

    Manufacturing 1.8 1.7 1.8 1.9 2.0 2.1

    Construction & mining 2.6 2.9 3.2 3.5 3.9 4.4

    Transportation and utilities 2.6 2.8 3.1 3.5 3.8 4.3

    Eating and drinking places 3.7 4.3 4.9 5.7 6.7 7.9

    Trade (except eating) 9.1 10.1 11.3 12.5 13.8 15.2

      Finance, insur., and real est. 2.3 2.5 2.7 2.8 3.0 3.2

    Hotels 5.6 6.3 7.1 8.0 9.1 10.2

    Services (except hotels) 9.5 10.7 11.8 12.8 13.9 15.1

    State and local government 9.2 9.4 9.7 10.2 11.0 11.8

    Federal government 0.9 0.9 1.0 1.0 1.1 1.1

Average annual growth rate (%) 1995-2000 2000-2005 2005-2010 2010-2015 2015-2020

Population (thous.) 1.7 1.4 1.6 1.7 1.7

Personal income (mils. $87) 2.6 1.9 2.2 2.3 2.4

Per capita income ($87) 0.8 0.5 0.6 0.6 0.7

  Total civilian jobs (thous.) 1.9 1.7 1.7 1.8 1.9

  Self-employed workers 2.2 1.5 1.6 1.5 1.6

  Wage and salary employment 1.8 1.8 1.7 1.9 1.9

    Agriculture 2.9 0.0 0.0 0.0 0.0

    Manufacturing -1.1 1.1 1.1 1.0 1.0

    Construction & mining 2.2 2.0 1.8 2.2 2.4

    Transportation and utilities 1.5 2.1 2.5 1.7 2.5

    Eating and drinking places 3.2 2.6 3.1 3.3 3.3

    Trade (except eating) 2.2 2.3 2.0 2.0 2.0

      Finance, insur., and real est. 1.7 1.6 0.7 1.4 1.3

    Hotels 2.4 2.4 2.4 2.6 2.3

    Services (except hotels) 2.4 2.0 1.6 1.7 1.7

    State and local government 0.4 0.6 1.0 1.5 1.4

    Federal government 0.0 2.1 0.0 1.9 0.0



Table B-4.  Kauai County: Population, Personal Income, and Employment
1995 2000 2005 2010 2015 2020

Population (thous.) 56.0 60.9 66.6 72.0 77.3 82.8

Personal income (mils. $87) 871.5 1014.1 1158.0 1314.8 1490.1 1689.9

Per capita income ($87) 15568.0 16646.0 17396.0 18253.0 19264.0 20404.0

  Total civilian jobs (thous.) 26.8 30.3 34.1 37.9 41.1 45.0

  Self-employed workers 2.0 2.3 2.6 2.9 3.1 3.3

  Wage and salary employment 24.8 28.0 31.5 35.0 38.0 41.7

    Agriculture 1.0 1.0 1.0 1.0 1.0 1.0

    Manufacturing 0.5 0.5 0.5 0.5 0.5 0.6

    Construction & mining 1.5 1.5 1.5 1.5 1.5 1.5

    Transportation and utilities 1.5 1.7 1.9 2.0 2.1 2.2

    Eating and drinking places 2.5 3.2 4.0 4.8 5.3 6.1

    Trade (except eating) 4.4 4.7 5.3 5.9 6.5 7.1

      Finance, insur., and real est. 1.4 1.7 1.9 2.1 2.4 2.7

    Hotels 3.2 4.2 4.7 5.4 5.9 6.4

    Services (except hotels) 4.7 5.5 6.6 7.6 8.5 9.5

    State and local government 3.7 3.6 3.7 3.8 3.9 4.1

    Federal government 0.4 0.4 0.4 0.4 0.4 0.5

Average annual growth rate (%) 1995-2000 2000-2005 2005-2010 2010-2015 2015-2020

Population (thous.) 1.7 1.8 1.6 1.4 1.4

Personal income (mils. $87) 3.1 2.7 2.6 2.5 2.5

Per capita income ($87) 1.3 0.9 1.0 1.1 1.2

  Total civilian jobs (thous.) 2.5 2.4 2.1 1.6 1.8

  Self-employed workers 2.8 2.5 2.2 1.3 1.3

  Wage and salary employment 2.5 2.4 2.1 1.7 1.9

    Agriculture 0.0 0.0 0.0 0.0 0.0

    Manufacturing 0.0 0.0 0.0 0.0 3.7

    Construction & mining 0.0 0.0 0.0 0.0 0.0

    Transportation and utilities 2.5 2.2 1.0 1.0 0.9

    Eating and drinking places 5.1 4.6 3.7 2.0 2.9

    Trade (except eating) 1.4 2.4 2.2 2.0 1.8

      Finance, insur., and real est. 4.0 2.2 2.0 2.7 2.4

    Hotels 5.6 2.3 2.8 1.8 1.6

    Services (except hotels) 3.2 3.7 2.9 2.3 2.2

    State and local government -0.5 0.5 0.5 0.5 1.0

    Federal government 0.0 0.0 0.0 0.0 4.6
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TABLE C-2.  Actual and Forecasts of Japanese and Non-Japanese Visitors, 

Japanese                  Non-Japanese               Total
Average Average Average

Year Number Percent of Annual Number Percent of Annual Number Annual
Total Growth (%) Total Growth (%) Growth (%)

1970 131.5 7.5 1615.5 92.5 1747.0
1975 400.0 14.1 24.9 2429.1 85.9 8.5 2829.1 10.1
1980 658.1 16.7 10.5 3276.4 83.3 6.2 3934.5 6.8
1985 855.0 17.5 5.4 4029.1 82.5 4.2 4884.1 4.4
1990 1439.7 20.7 11.0 5531.5 79.3 6.5 6971.2 7.4
1995 1998.9 30.2 6.8 4630.3 69.8 -3.5 6629.2 -1.0
2000 2519.5 32.0 4.7 5353.9 68.0 2.9 7873.4 3.5
2005 3012.1 33.0 3.6 6115.4 67.0 2.7 9127.4 3.0
2010 3511.1 34.0 3.1 6815.7 66.0 2.2 10326.9 2.5
2015 3990.6 35.0 2.6 7411.1 65.0 1.7 11401.7 2.0
2020 4531.8 36.0 2.6 8056.6 64.0 1.7 12588.4 2.0

Table C-3.  Actual and Forecasts of Westbound and Eastbound Visitors, 1970–2020

                      Eastbound                    Westbound                Total
Average Average Average

Year Number Percent of Annual Number Percent of Annual Number Annual
Total Growth (%) Total Growth (%) Growth (%)

1970 420.9 24.1 1326.1 75.9 1747.0
1975 621.7 22.0 8.1 2207.4 78.0 10.7 2829.1 10.1
1980 888.4 22.6 7.4 3046.1 77.4 6.7 3934.5 6.8
1985 1175.5 24.1 5.8 3708.6 75.9 4.0 4884.1 4.4
1990 2251.5 32.3 13.9 4719.7 67.7 4.9 6971.2 7.4
1995 2696.1 40.7 3.7 3933.1 59.3 -3.6 6629.2 -1.0
2000 3306.8 42.0 4.2 4566.6 58.0 3.0 7873.4 3.5
2005 4016.1 44.0 4.0 5111.4 56.0 2.3 9127.4 3.0
2010 4750.4 46.0 3.4 5576.5 54.0 1.8 10326.9 2.5
2015 5358.8 47.0 2.4 6042.9 53.0 1.6 11401.7 2.0
2020 6042.4 48.0 2.4 6546.0 52.0 1.6 12588.4 2.0



Table C-4.  Per Capita Japanese and U.S. 
Visitor Expenditures and the Yen/Dollar 

Exchange Rate,  1986–1994

Per Capita Visitor Expenditures  

(1987 dollars) Yen/U.S.$

Year Japanese   Non-Japanese Exchange rate

1986 374.3 113.2 168.4

1987 376.2 116.1 144.6

1988 336.4 129.3 128.2

1989 288.9 121.5 138.1

1990 249.3 121.0 145.0

1991 285.4 132.4 134.6

1992 282.4 110.8 126.8

1993 262.0 108.8 111.1

1994 262.9 113.1 102.2

Table C-5.  Visitor Arrivals and Average Length of Stay, 1980–1995

Visitors Staying Overnight or Longer Average Length of Stay (days)

Year Westbound Eastbound            Total Westbound Eastbound Total

1980 3,046,132 888,372 3,934,504 10.39 3.99 8.95

1981 2,974,791 959,832 3,934,623 10.49 4.00 8.90

1982 3,278,525 964,400 4,242,920 10.56 4.00 9.07

1983 3,396,115 971,990 4,368,105 10.47 4.00 9.03

1984 3,721,380 1,134,200 4,855,580 10.42 3.99 8.92

1985 3,708,610 1,175,500 4,884,110 10.22 4.00 8.72

1986 4,256,390 1,350,590 5,606,980 10.13 4.00 8.65

1987 4,204,010 1,595,820 5,799,830 10.15 4.00 8.46

1988 4,264,730 1,877,690 6,142,420 9.90 4.99 8.40

1989 4,705,320 1,936,500 6,641,820 9.94 6.44 8.92

1990 4,719,730 2,251,450 6,971,180 9.72 5.91 8.49

1991 4,584,460 2,289,430 6,873,890 9.65 5.76 8.35

1992 3,980,120 2,533,760 6,513,880 10.44 5.69 8.59

1993 3,764,520 2,359,710 6,124,230 10.48 6.28 8.86

1994 3,997,820 2,432,480 6,430,300 10.53 6.60 9.04

1995 3,933,110 2,656,020 6,589,130 10.61 6.06 8.78

Sources: Department of Business, Economic Development & Tourism, State of Hawaii Data 

Book , 1987 and 1993-94; Hawaii Visitors and Convention Bureau.



Table C-6.  Visitor Rooms by County, 1965–1996

Hawaii Maui Kauai State
Year Oahu County County County Total

1965 10,031 865 1,231 776 12,903
1966 11,083 1,387 1,497 860 14,827
1967 12,598 1,790 1,714 1,115 17,217
1968 13,166 2,188 2,043 1,260 18,657
1969 15,992 2,480 2,415 1,914 22,801
1970 18,449 3,166 2,743 2,565 26,923
1971 22,531 3,435 3,695 2,628 32,289
1972 24,742 4,241 4,095 2,719 35,797
1973 25,108 4,796 4,075 2,629 36,608
1974 25,365 5,234 5,208 2,868 38,675
1975 25,352 5,348 5,830 3,102 39,632
1976 25,851 6,045 7,232 3,520 42,648
1977 27,363 5,929 8,037 3,657 44,986
1978 28,546 6,002 8,736 3,786 47,070
1979 30,065 6,093 9,472 4,202 49,832
1980 34,334 5,889 9,701 4,322 54,246
1981 33,967 6,705 11,359 4,738 56,769
1982 33,492 7,167 12,162 5,147 57,968
1983 34,354 7,469 12,749 4,193 58,765
1984 36,848 7,149 13,138 5,313 62,448
1985 38,600 7,511 14,152 5,656 65,919
1986 39,010 7,280 14,096 5,922 66,308
1987 38,185 7,328 13,849 5,956 65,318
1988 37,841 8,823 15,168 7,180 69,012
1989 36,467 8,161 15,708 7,398 67,734
1990 36,899 8,952 17,869 7,546 71,266
1991 36,623 9,383 18,702 7,567 72,275
1992 36,851 9,170 19,290 7,778 73,089
1993 36,604 9,140 19,127 4,631 69,502
1994 36,194 9,595 18,804 5,870 70,463
1996 36,146 9,558 17,824 6,760 70,288

Note:  Hawaii Visitors and Convention Bureau did not conduct an update survey in 1995.

             Time shares and condo units are included in the total count of hotel units.

Source:  Hawaii Visitors and Convention Bureau.
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TABLE D-1.  Hawaii State Population Projection, 1995

                   Other civilian population Resident population
              (excludes military dependents)              (includes military & dependents

Age           Total Male Female           Total Male Female

0-4 81,023 41,498 39,525 95,196 48,928 46,268
5-9 74,940 38,493 36,447 84,715 43,588 41,127

10-14 75,455 38,813 36,642 81,292 41,959 39,333
15-19 72,289 36,408 35,881 78,763 40,557 38,206
20-24 60,104 29,793 30,311 82,042 45,347 36,695
25-29 61,629 31,013 30,616 81,253 42,820 38,433
30-34 82,436 41,698 40,738 95,360 49,057 46,303
35-39 91,765 46,311 45,454 100,803 51,707 49,096
40-44 91,343 46,011 45,332 96,139 48,973 47,166
45-49 79,202 39,761 39,441 81,043 40,773 40,270
50-54 60,579 29,631 30,948 61,460 30,132 31,328
55-59 47,035 21,959 25,076 47,337 22,072 25,265
60-64 44,834 21,089 23,745 45,103 21,206 23,897
65-69 47,468 21,692 25,776 47,660 21,772 25,888
70-74 41,285 19,673 21,612 41,404 19,698 21,706
75-79 29,042 13,511 15,531 29,106 13,529 15,577
80-84 17,155 7,966 9,189 17,199 7,996 9,203
>85 13,323 5,695 7,628 13,323 5,695 7,628

Total 1,070,907 531,015 539,892 1,179,198 595,809 583,389

Median age 36.5 35.8 37.2 34.5 33.5 35.5

Distribution by age (percent)
0-4 7.6 7.8 7.3 8.1 8.2 7.9
5-9 7.0 7.2 6.8 7.2 7.3 7.0

10-14 7.0 7.3 6.8 6.9 7.0 6.7
15-19 6.8 6.9 6.6 6.7 6.8 6.5
20-24 5.6 5.6 5.6 7.0 7.6 6.3
25-29 5.8 5.8 5.7 6.9 7.2 6.6
30-34 7.7 7.9 7.5 8.1 8.2 7.9
35-39 8.6 8.7 8.4 8.5 8.7 8.4
40-44 8.5 8.7 8.4 8.2 8.2 8.1
45-49 7.4 7.5 7.3 6.9 6.8 6.9
50-54 5.7 5.6 5.7 5.2 5.1 5.4
55-59 4.4 4.1 4.6 4.0 3.7 4.3
60-64 4.2 4.0 4.4 3.8 3.6 4.1
65-69 4.4 4.1 4.8 4.0 3.7 4.4
70-74 3.9 3.7 4.0 3.5 3.3 3.7
75-79 2.7 2.5 2.9 2.5 2.3 2.7
80-84 1.6 1.5 1.7 1.5 1.3 1.6
>85 1.2 1.1 1.4 1.1 1.0 1.3

Total 100.0 100.0 100.0 100.0 100.0 100.0



TABLE D-2.  Hawaii State Population Projection, 2000

                   Other civilian population Resident population
              (excludes military dependents)              (includes military & dependents

Age           Total Male Female           Total Male Female

0-4 75,921 39,181 36,739 90,094 46,611 43,482
5-9 82,964 41,955 41,008 92,738 47,049 45,688

10-14 76,729 39,398 37,331 82,566 42,544 40,022
15-19 74,718 38,095 36,622 81,192 42,244 38,947
20-24 74,074 37,490 36,583 96,011 53,043 42,967
25-29 62,790 31,327 31,462 82,414 43,134 39,279
30-34 63,810 32,049 31,760 76,733 39,407 37,325
35-39 84,507 42,710 41,797 93,545 48,106 45,439
40-44 93,672 47,280 46,391 98,467 50,242 48,224
45-49 91,343 45,860 45,482 93,184 46,872 46,311
50-54 78,132 38,990 39,142 79,013 39,491 39,522
55-59 60,127 29,194 30,932 60,429 29,307 31,121
60-64 46,887 21,626 25,260 47,156 21,743 25,412
65-69 43,208 19,980 23,227 43,400 20,060 23,339
70-74 43,935 19,500 24,434 44,054 19,525 24,528
75-79 36,070 16,626 19,444 36,134 16,644 19,490
80-84 23,044 10,155 12,889 23,088 10,185 12,903
>85 18,283 7,872 10,411 18,283 7,872 10,411

Total 1,130,214 559,288 570,914 1,238,501 624,079 614,410

Median age 38.2 37.4 39.1 35.9 34.7 37.1

Distribution by age (percent)

0-4 6.7 7.0 6.4 7.3 7.5 7.1
5-9 7.3 7.5 7.2 7.5 7.5 7.4

10-14 6.8 7.0 6.5 6.7 6.8 6.5
15-19 6.6 6.8 6.4 6.6 6.8 6.3
20-24 6.6 6.7 6.4 7.8 8.5 7.0
25-29 5.6 5.6 5.5 6.7 6.9 6.4
30-34 5.6 5.7 5.6 6.2 6.3 6.1
35-39 7.5 7.6 7.3 7.6 7.7 7.4
40-44 8.3 8.5 8.1 8.0 8.1 7.8
45-49 8.1 8.2 8.0 7.5 7.5 7.5
50-54 6.9 7.0 6.9 6.4 6.3 6.4
55-59 5.3 5.2 5.4 4.9 4.7 5.1
60-64 4.1 3.9 4.4 3.8 3.5 4.1
65-69 3.8 3.6 4.1 3.5 3.2 3.8
70-74 3.9 3.5 4.3 3.6 3.1 4.0
75-79 3.2 3.0 3.4 2.9 2.7 3.2
80-84 2.0 1.8 2.3 1.9 1.6 2.1
>85 1.6 1.4 1.8 1.5 1.3 1.7

Total 100 100 100 100 100 100



TABLE D-3.  Hawaii State Population Projection, 2005

                   Other civilian population Resident population
              (excludes military dependents)              (includes military & dependents

Age           Total Male Female           Total Male Female

0-4 77,989 40,275 37,713 92,162 47,705 44,456
5-9 78,495 39,832 38,662 88,269 44,926 43,342

10-14 85,833 43,272 42,560 91,670 46,418 45,251
15-19 76,028 38,673 37,355 82,502 42,822 39,680
20-24 76,880 39,328 37,552 98,817 54,881 43,936
25-29 78,243 39,950 38,293 97,867 51,757 46,110
30-34 66,178 32,996 33,182 79,101 40,354 38,747
35-39 67,251 33,839 33,412 76,289 39,235 37,054
40-44 87,759 44,451 43,307 92,554 47,413 45,140
45-49 94,488 47,577 46,910 96,329 48,589 47,739
50-54 90,323 45,077 45,246 91,204 45,578 45,626
55-59 77,714 38,503 39,211 78,016 38,616 39,400
60-64 60,259 28,910 31,348 60,528 29,027 31,500
65-69 45,693 20,754 24,938 45,885 20,834 25,050
70-74 40,203 18,086 22,116 40,322 18,111 22,210
75-79 38,627 16,598 22,028 38,691 16,616 22,074
80-84 28,752 12,577 16,175 28,796 12,607 16,189
>85 25,040 10,439 14,600 25,040 10,439 14,600

Total 1,195,755 591,137 604,608 1,304,042 655,928 648,104

Median age 39.3 38.1 40.4 36.4 34.9 38

Distribution by age (percent)

0-4 6.5 6.8 6.2 7.1 7.3 6.9
5-9 6.6 6.7 6.4 6.8 6.8 6.7

10-14 7.2 7.3 7.0 7.0 7.1 7.0
15-19 6.4 6.5 6.2 6.3 6.5 6.1
20-24 6.4 6.7 6.2 7.6 8.4 6.8
25-29 6.5 6.8 6.3 7.5 7.9 7.1
30-34 5.5 5.6 5.5 6.1 6.2 6.0
35-39 5.6 5.7 5.5 5.9 6.0 5.7
40-44 7.3 7.5 7.2 7.1 7.2 7.0
45-49 7.9 8.0 7.8 7.4 7.4 7.4
50-54 7.6 7.6 7.5 7.0 6.9 7.0
55-59 6.5 6.5 6.5 6.0 5.9 6.1
60-64 5.0 4.9 5.2 4.6 4.4 4.9
65-69 3.8 3.5 4.1 3.5 3.2 3.9
70-74 3.4 3.1 3.7 3.1 2.8 3.4
75-79 3.2 2.8 3.6 3.0 2.5 3.4
80-84 2.4 2.1 2.7 2.2 1.9 2.5
>85 2.1 1.8 2.4 1.9 1.6 2.3

Total 100.0 100.0 100.0 100.0 100.0 100.0



 TABLE D-4.  Hawaii State Population Projection, 2010

                   Other civilian population Resident population
              (excludes military dependents)              (includes military & dependents

Age           Total Male Female           Total Male Female

0-4 82,975 42,854 40,120 97,148 50,284 46,863
5-9 80,419 40,886 39,532 90,193 45,980 44,212

10-14 81,196 41,077 40,119 87,033 44,223 42,810
15-19 85,138 42,567 42,570 91,612 46,716 44,895
20-24 78,068 39,836 38,232 100,005 55,389 44,616
25-29 80,784 41,621 39,163 100,408 53,428 46,980
30-34 81,314 41,419 39,894 94,237 48,777 45,459
35-39 69,371 34,635 34,735 78,409 40,031 38,377
40-44 70,424 35,549 34,875 75,219 38,511 36,708
45-49 88,552 44,742 43,810 90,393 45,754 44,639
50-54 93,415 46,768 46,647 94,296 47,269 47,027
55-59 89,598 44,427 45,170 89,900 44,540 45,359
60-64 77,250 37,848 39,402 77,519 37,965 39,554
65-69 58,478 27,673 30,804 58,670 27,753 30,916
70-74 42,652 18,905 23,747 42,771 18,930 23,841
75-79 35,454 15,480 19,974 35,518 15,498 20,020
80-84 31,011 12,616 18,394 31,055 12,646 18,408
>85 32,384 13,139 19,244 32,384 13,139 19,244

Total 1,258,483 622,042 636,432 1,366,770 686,833 679,928

Median age 39.3 38 40.6 36.5 34.9 38.1

Distribution by age (percent)

0-4 6.6 6.9 6.3 7.1 7.3 6.9
5-9 6.4 6.6 6.2 6.6 6.7 6.5

10-14 6.5 6.6 6.3 6.4 6.4 6.3
15-19 6.8 6.8 6.7 6.7 6.8 6.6
20-24 6.2 6.4 6.0 7.3 8.1 6.6
25-29 6.4 6.7 6.2 7.3 7.8 6.9
30-34 6.5 6.7 6.3 6.9 7.1 6.7
35-39 5.5 5.6 5.5 5.7 5.8 5.6
40-44 5.6 5.7 5.5 5.5 5.6 5.4
45-49 7.0 7.2 6.9 6.6 6.7 6.6
50-54 7.4 7.5 7.3 6.9 6.9 6.9
55-59 7.1 7.1 7.1 6.6 6.5 6.7
60-64 6.1 6.1 6.2 5.7 5.5 5.8
65-69 4.6 4.4 4.8 4.3 4.0 4.5
70-74 3.4 3.0 3.7 3.1 2.8 3.5
75-79 2.8 2.5 3.1 2.6 2.3 2.9
80-84 2.5 2.0 2.9 2.3 1.8 2.7
>85 2.6 2.1 3.0 2.4 1.9 2.8

Total 100 100 100 100 100 100



  TABLE D-5.  Hawaii State Population Projection, 2015

                   Other civilian population Resident population
              (excludes military dependents)              (includes military & dependents

Age           Total Male Female           Total Male Female

0-4 88,562 45,728 42,834 102,735 53,158 49,577
5-9 85,447 43,478 41,969 95,221 48,572 46,649

10-14 83,178 42,153 41,025 89,015 45,299 43,716
15-19 80,515 40,376 40,139 86,989 44,525 42,464
20-24 87,181 43,727 43,453 109,118 59,280 49,837
25-29 82,047 42,176 39,870 101,671 53,983 47,687
30-34 83,893 43,098 40,795 96,816 50,456 46,360
35-39 84,436 42,976 41,460 93,474 48,372 45,102
40-44 72,603 36,372 36,231 77,398 39,334 38,064
45-49 71,497 36,018 35,478 73,338 37,030 36,307
50-54 87,650 44,031 43,618 88,531 44,532 43,998
55-59 92,698 46,124 46,574 93,000 46,237 46,763
60-64 88,871 43,604 45,266 89,140 43,721 45,418
65-69 74,813 36,198 38,615 75,005 36,278 38,727
70-74 54,632 25,310 29,321 54,751 25,335 29,415
75-79 37,812 16,301 21,511 37,876 16,319 21,557
80-84 28,507 11,802 16,705 28,551 11,832 16,719
>85 37,914 14,517 23,396 37,914 14,517 23,396

Total 1,322,256 653,989 668,260 1,430,543 718,780 711,756

Median age 39.2 38.1 40.4 36.8 35.4 38.3

Distribution by age (percent)

0-4 6.7 7.0 6.4 7.2 7.4 7.0
5-9 6.5 6.6 6.3 6.7 6.8 6.6

10-14 6.3 6.4 6.1 6.2 6.3 6.1
15-19 6.1 6.2 6.0 6.1 6.2 6.0
20-24 6.6 6.7 6.5 7.6 8.2 7.0
25-29 6.2 6.4 6.0 7.1 7.5 6.7
30-34 6.3 6.6 6.1 6.8 7.0 6.5
35-39 6.4 6.6 6.2 6.5 6.7 6.3
40-44 5.5 5.6 5.4 5.4 5.5 5.3
45-49 5.4 5.5 5.3 5.1 5.2 5.1
50-54 6.6 6.7 6.5 6.2 6.2 6.2
55-59 7.0 7.1 7.0 6.5 6.4 6.6
60-64 6.7 6.7 6.8 6.2 6.1 6.4
65-69 5.7 5.5 5.8 5.2 5.0 5.4
70-74 4.1 3.9 4.4 3.8 3.5 4.1
75-79 2.9 2.5 3.2 2.6 2.3 3.0
80-84 2.2 1.8 2.5 2.0 1.6 2.3
>85 2.9 2.2 3.5 2.7 2.0 3.3

Total 100 100 100 100 100 100



 TABLE D-6.  Hawaii State Population Projection, 2020

                   Other civilian population Resident population
              (excludes military dependents)              (includes military & dependents

Age           Total Male Female           Total Male Female

0-4 91,883 47,451 44,432 106,056 54,881 51,175
5-9 91,080 46,358 44,721 100,854 51,452 49,401

10-14 88,248 44,768 43,479 94,085 47,914 46,170
15-19 82,484 41,438 41,045 88,958 45,587 43,370
20-24 82,634 41,589 41,045 104,571 57,142 47,429
25-29 91,202 46,086 45,115 110,826 57,893 52,932
30-34 85,211 43,677 41,533 98,134 51,035 47,098
35-39 87,040 44,651 42,389 96,078 50,047 46,031
40-44 87,584 44,632 42,952 92,379 47,594 44,785
45-49 73,703 36,853 36,850 75,544 37,865 37,679
50-54 70,933 35,517 35,415 71,814 36,018 35,795
55-59 87,156 43,520 43,636 87,458 43,633 43,825
60-64 91,999 45,315 46,683 92,268 45,432 46,835
65-69 86,067 41,748 44,318 86,259 41,828 44,430
70-74 69,952 33,206 36,745 70,071 33,231 36,839
75-79 48,568 21,948 26,619 48,632 21,966 26,665
80-84 30,637 12,540 18,097 30,681 12,570 18,111
>85 39,476 14,769 24,707 39,476 14,769 24,707

Total 1,385,857 686,066 699,781 1,494,144 750,857 743,277

Median age 39.6 38.5 40.7 37.3 36 38.7

Distribution by age (percent)

0-4 6.6 6.9 6.3 7.1 7.3 6.9
5-9 6.6 6.8 6.4 6.7 6.9 6.6

10-14 6.4 6.5 6.2 6.3 6.4 6.2
15-19 6.0 6.0 5.9 6.0 6.1 5.8
20-24 6.0 6.1 5.9 7.0 7.6 6.4
25-29 6.6 6.7 6.4 7.4 7.7 7.1
30-34 6.1 6.4 5.9 6.6 6.8 6.3
35-39 6.3 6.5 6.1 6.4 6.7 6.2
40-44 6.3 6.5 6.1 6.2 6.3 6.0
45-49 5.3 5.4 5.3 5.1 5.0 5.1
50-54 5.1 5.2 5.1 4.8 4.8 4.8
55-59 6.3 6.3 6.2 5.9 5.8 5.9
60-64 6.6 6.6 6.7 6.2 6.1 6.3
65-69 6.2 6.1 6.3 5.8 5.6 6.0
70-74 5.0 4.8 5.3 4.7 4.4 5.0
75-79 3.5 3.2 3.8 3.3 2.9 3.6
80-84 2.2 1.8 2.6 2.1 1.7 2.4
>85 2.8 2.2 3.5 2.6 2.0 3.3

Total 100 100 100 100 100 100
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1. STATE MODEL EQUATIONS

Final demand submodel

GSPt = FSALESt - IMPORTSt

FSALESt = PCEt + INVSt + INVOTHERt + SLEXPt +SLCONSTt + FEDCIVILt

+ DEFENSEt + VEt + EXPORTSt

PCEt  = 10973.26 + 0.337935DISPIt - 108.5341DUM95 + [AR(1) = 0.958709]
               (1.63)             (2.04)                   (-0.47)                         (27.10)
R2 = 0.99
D-W = 1.59

INVSt = 782.3829 + 63.17794 ((PRHUNITSt - PRHUNITSt-1) + (VUNITSt-VUNITSt-1))
                (3.14)
+ 811.8DUM91 - 564.9219DUM95
      (8.26)           (-2.76)

R2 = 0.88
D-W = 1.88

PRHUNITSt = THUNITSt - FEDUNITSt - SLUNITSt

THUNITSt = POPt/(POPHRATIOt)
FEDUNITSt = FEDUNITS1995

SLUNITSt = 1.774614 + 0.005215POPt + 1.4126DUM95
   (2.80) (3.60)

R2 = 0.90
D-W = 1.38

INVOTHERt = -497.0266 + 0.100157DISPIt - 10.6003DUM95 + [AR(1) = 0.817263]
(2.81) (-0.11) (6.82)

R2 = 0.91
D-W = 1.74
SLEXPt = 327.9744 + 0.154698DISPIt - 86.12932DUM95 + [AR(1)=0.468768]

(1.57) (10.43) (-0.73) (2.41)
R2 = 0.96
D-W = 1.97

SLCONSTt = SLCONST1995

DEFENSEt = 2177.258 + 0.058868DISPIt-1

(12.66) (5.30)
R2 = 0.70
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D-W = 1.61

DEFOTHERt = DEFENSEt - DEFCONSTt

DEFCONSTt = DEFCONST1995

FEDCIVILt = 3.341333 + 0.033707DISPIt

(0.07) (12.51)
R2 = 0.95
D-W = 1.54

VEt = EXO

EXPORTS
OUTPUT EXSHARE

0.3763t

t, i i
i 1

20

=
×

=
∑

IMPORTt = -1539.306 + 0.910854DISPIt - 488.0647DUM95 + [AR(1) = 0.705042]
(-1.33) (7.79) (-0.56) (4.31)

R2 = 0.97
D-W = 1.56

where:

GSPt = Gross state product
FSALESt = Final sales
PCEt = Personal consumption expenditures
INVSt = Private investment in structures
INVOTHERt = Private other investment
SLEXPt = State and local government other expenditures
SLCONSTt = State and local government construction expenditures
FEDCIVILt = Federal civilian expenditures
DEFENSEt = Federal defense expenditures
VEt = Visitor expenditures
EXPORTSt = Non-tourism exports
IMPORTSt = Imports
DISPIt = Disposable personal income
PRHUNITSt = Private housing units
VUNITSt = Number of visitor units, including hotel and condo units
DUM91 = Dummy variable, DUM91 =1 if year = 1991; DUM91 = 0 otherwise
DUM95 = Dummy variable, DUM95 > 1 if year ≥ 1995; DUM95 = 0 otherwise
THUNITSt = Total housing units
POPt = Resident population
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POPHRATIOt = Ratio between resident population and housing units
FEDUNITSt = Federal housing units
SLUNITSt = State and local government housing units
DEFCONSTt = Defense construction expenditures
DEFOTHERt = Federal defense other expenditures
OUTPUTt, i = Output of industry i at year t
EXSHAREi = Ratio between export and output for industry i
EXO = Exogenous
R2 = Coefficient of determination
D-W = Durbin - Watson statistics
AR(1) = Coefficient for first order serially correlated errors
Subscript t represents current year and t-1 represents previous year
Numbers in parentheses are t - statistics

Output submodel

TOUTPUT OUTPUTt t,  i

i 1

20

=
=
∑

OUTPUT FD INVCOEF ADJt, i t, j
j 1

20

i, j i= × +
=
∑

FDt, j = PCEt × FDCOEFj, PCE + INVSt × FDCOEFj, INVS + INVOTHERt × FDCOEFj, INVOTHER

+ SLEXPt × FDCOEFj, SLEXP + SLCONSTt × FDCOEFj, SLCONST

+ DEFCONSTt × FDCOEFj, DEFCONST + DEFOTHERt × FDCOEFj, DEFOTHER

+ FEDCIVILt × FDCOEFj, FEDCIVIL + VEt × FDCOEFj, VE

+ EXPORTSt × FDCOEFj, EXPORTS

ADJ OUTPUT95 FD INVCOEFi i 1995, j
j 1

20

i, j= − ×
=

∑

OUTPUT95 OUTPUT
LINCOME

LINCOMEi 87, i
95, i

87, i

= ×

where:

TOUTPUTt = Total output
OUTPUTt, i = Output of the ith industry
FDt, j = Final demand of the jth industry
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INVCOEFi, j = Total requirements coefficient derived from I-O table
ADJi = Output adjustment factor for the ith industry
FDCOEFj, PCE = Factor of allocating personal consumption expenditures to industry j
FDCOEFj, INVS = Factor of allocating private structural investment to industry j
FDCOEFj, INVOTHER = Factor of allocating private other investment to industry j
FDCOEFj, SLEXP = Factor of allocating state and local government expenditures to

industry j
FDCOEFj, SLCONST = Factor of allocating state and local government construction

expenditures to industry j
FDCOEFj, DEFCONST = Factor of allocating federal construction expenditures to

industry j
FDCOEFj, DEFOTHER = Factor of allocating federal other expenditures to industry j
FDCOEFj, FEDCIVIL = Factor of allocating federal civilian expenditures to industry j
FDCOEFj, VE = Factor of allocating visitor expenditures to industry j
FDCOEFj, EXPORTS = Factor of allocating non-tourism exports to industry j
OUTPUT95i = Estimated 1995 output
LINCOME95, i = Labor income from industry i in 1995
LINCOME87, i = Labor income from industry i in 1987
Other variables and notations are as defined in previous sections

Employment submodel

LFORCEt = LFPARTRTt × POPWORKt

LFPARTRTt = 25.93105-0.387863 UNEMPRTt + 0.642951 LFPARTRTt-1

       (-2.31) (4.23)
R2 = 0.74
D-W = 1.94

UNEMPRT
UNEMPLOY

LFORCEt
t

t

=

UNEMPLOYt = LFORCEt - EMPLOYEDt

EMPLOYEDt = 19.22925 + 0.974901 WSJOBSt + [AR(1) = 0.616043]
(15.93)           (3.57)

R2 = 0.99
D-W = 1.68

WSJOBS WSJOBSt t,i
i 1

20

=
=
∑

WSJOBS
OUTPUT

PRDRTt,i
t,i

t,i

=
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PRDRTt,i = PRDRTt-1, i × (1+WFACTORt/100.0)
SELFEMPLOYt = 8.466787 + 0.056594 WSJOBSt.- 1.99699DUM95

(4.00) (-0.91)
+[AR(1) = 0.608306]

       (3.81)
R2 = 0.85
D-W = 2.10

TJOBSt = WSJOBSt + SELFEMPLOYt

where:

LFORCEt = Labor force
POPWORKt = Working age population , 16 years old and over
LFPARTRTt = Labor force participation rate
UNEMPRTt = Unemployment rate
UNEMPLOYt = Number of people unemployed
EMPLOYEDt = Number of people employed
WSJOBt = Wage and salary jobs at year t
WSJOBt, i = Wage and salary jobs at year t for industry i
PRDRTt, i = Productivity measure for industry i ($output/job)
WFACTORt = Wage increasing factor
SELFEMPLOYt = Self-employed jobs
TJOBSt = Total civilian jobs
Other variables and notations are as defined in previous sections

Income submodel

DISPIt = TPIt - TAXt

TAXt = -436.9192 + 0.160873TPIt - 140.9778DUM95 + [AR(1) = 0.665510]
                (-1.28) (8.03)         (-1.13)                    (4.18)
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R2 = 0.96
D-W = 1.85

TPIt = LINCOMEt + TRANSFt + DIRENTt - SINSURt

LINCOME LINCOMEt t, i
i 1

20

=
=
∑

LINCOMEt, i = WSJOBt, i × INCOMERTt, i

INCOMERTt, i = INCOMERTt-1, i × (1+WFACTORt, i/100.0)
WFACTORt, i = EXO

TRANSFt = -193.5641 + 9.583011UNEMPLOYt + 12.31826POP65t + 0.430203TRANSFt-1

(-2.08) (3.65) (4.71) (3.49)
+ 127.5447DUM95

(1.70)
R2 = 0.99
D-W = 2.26

DIRENTt = -3763.376 + 6.081549POPt + 30.66198DUM95 + [AR(1) = 0.677475]
(-4.49) (7.61) (0.22) (4.84)

R2 = 0.97
D-W = 1.67

SINSURt = 1948.728 + 1.488390WSJOBt - 14.57050DUM95 + [AR(1) = 0.993509]
(0.23) (4.67) (-1.01) (33.81)

R2 = 0.997
D-W = 1.96

where:

DISPIt = Disposable personal income
TPIt = Total personal income
TAXt = Personal income taxes
LINCOMEt = Labor income
TRANSFt = Transfer payments
DIRENTt = Dividends, interest, and rental income
SINSURt = Personal contribution to social insurance
INCOMERTt, i = Ratio between labor income and wage and salary jobs
POP65t = Population 65 years and over
Other variables and notations are as defined in previous sections
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Population submodel

POP POPt i t i

i

, ,=
=

+

∑
0

85

POPt, i = CIVILIANt, i + MILITARYt, i + MILDEPt, i

CIVILIANt, i = CIVILIANt-1, i + BIRTHSt - DEATHSt + NETMIGt

BIRTHS BIRTHRT FEMALE BIRTHRT FEMALEt,  i Boy, i
i 14

49

t, i Girl, i t, i= × + ×
=
∑

DEATHS CIVILIAN (1 SURVIVRT )t,  i t 1,i
i 0

85

t, i= × −−
=

+

∑
SURVIVRTt, i = SURVIVRTt-1, i × SFACTORt, i

NETMIGt = 0.948342 + 0.555379NMIGt-1 + 0.565036NMIGt-2 - 0.399548NMIGt-3

(3.52) (3.97) (-2.73)
+ 0.109058(TJOBSt - TJOBSt-1)

(2.28)
R2 = 0.70
D-W = 1.9

NETMIGt, i = NETMIGt × MIGDISTi

MILITARYt = MILITARY1995

MILDEPt = MILDEP1995

POP POPt t i

i

5 11
5

11

− =
=
∑ ,

POP POPt t i

i

12 13
12

13

− =
−
∑ ,

POP POPt t i

i

14 17
14

17

− =
=
∑ ,

POP POPt t i

i

65
65

85

=
=

+

∑ ,

POPWORK POPt t i

i

=
−

+

∑ ,

16

85

where:

POPt = Total resident population
POPt, i = Resident population of the ith age
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CIVILIANt, i = Non-military civilian population age i
MILITARYt = Military personnel
MILDEPt = Military dependents
BIRTHSt = Births of non-military civilian population
DEATHSt = Deaths of non-military civilian population
NETMIGt = Net migration at year t
BIRTHRT Boy, i = Probability of giving birth to a boy for a female at age i
BIRTHRT Girl,i = Probability of giving birth to a girl for a female at age i
FEMALEi = Number of females at age i
SURVIVRTt, i = Survival rate at age i
SFACTORt, i = Survival rate increasing factor for population at age i
NETMIGt, i = Net migration of age i at year t
MIGDISTi = Distribution factor of net migration to the ith age group
POP5-11 = School age children 5 to 11 year
POP12-13 = School age children 12 to 13 years
POP14-17 = School age children 14 to 17 years
Other variables and notations are as defined in previous sections
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2. COUNTY MODEL EQUATIONS

Honolulu County

HPOPt = HTJOBSt × (-0.009420 + 0.995866SPOPt/STJOBSt

(34.18)
-0.007968DUM95 + [AR(1) = 0.677810])
(-1.09) (5.34)

R2 = 0.998
D-W = 1.64

HTPIt = HPOPt × (-1.463839 + 1.139595STPIt/SPOPt - 0.011049DUM95
(66.78) (-0.07)

R2 = 0.995
D-W = 1.85

HPCPIt = HTPIt/HPOPt × 1000.0
HTJOBSt = HWSJOBSt + HSELFJOBSt

HSELFJOBSt = HTJOBSt × (-0.005046 + 0.903206SSELFJOBSt/STJOBSt

(30.36)
-0.000562DUM95 + [AR(1) = 0.852971])
(-0.80) (6.30)

R2 = 0.991
D-W = 1.60

HWSJOBS HWSJOBSt t,i
i 1

11

=
=
∑

HAGt = EXO

HMANUFt = 0.631488 + 0.709552 SMANUFt + 0.187893DUM95 + [AR(1) = 0.433323]
(19.14) (0.79) (2.18)

R2 = 0.984
D-W = 1.67

HCONSTt = HBASICt × (0.005580 + 1.070886 SCONSTt/SBASICt + [AR(1)=0.350608])
(46.64) (2.15)

R2 = 0.996
D-W = 2.00
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HBASICt = HAGt + HMANUFt + HEATINGt + HOTELt + HFEDt

SBASICt = SAGt + SMANUFt + SEATINGt + SHOTELt + SFEDt

HTRANSt = HBASICt × (0.032912 + 1.137827STRANSt/SBASICt + [AR(1) = 0.977532])
(10.02) (14.42)

R2 = 0.992
D-W = 1.25

HEATINGt = HETSHAREt × SEATINGt

HETSHAREt = EXO
HTRADEt = HBASICt × (0.088802 + 0.945136STRADEt/SBASICt + [AR(1) = 0.716670])

(11.67) (5.06)
R2 = 0.978
D-W = 2.04

HFINANCEt = HBASICt × (0.002053 + 1.179994SFINANCEt/SBASICt +
     (21.81)

 [AR(1) = 0.738521])
(5.04)

R2 = 0.994
D-W = 1.52

HHOTELt = HHSHAREt × SHOTELt

HSERVICEt = HBASICt × (0.014794 + 1.150255SSERVICEt/SBASICt + [AR(1) = 0.816677])
(25.22)       (5.37)

R2 = 0.999
D-W = 1.50

HSLGt = HBASICt × (0.046625 + 1.017798SSLGt/SBASICt + [AR(1) = 0.935114])
          (22.86) (17.72)

R2 = 0.996
D-W = 1.26

HFEDGt = 0.046014 + 0.989622SFEDGt - 1.010187SFEDGt-1

(37.04) (-13.73)
+ 1.018629HFEDGt-1 + 0.04139DUM95

(14.17) (0.44)
R2 = 0.997
D-W = 2.36

where:

HPOPt = Honolulu county population
HTPIt = Honolulu county total personal income
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HPCPIt = Honolulu county per capita personal income
HTJOBSt = Honolulu county total jobs
HSELFJOBSt = Honolulu county self employed jobs
HWSJOBSt = Honolulu county wage and salary jobs
HAGt = Honolulu county agriculture jobs
HMANUFt = Honolulu county manufacturing jobs
HCONSTt = Honolulu county construction jobs
HBASICt = Honolulu county basic jobs
HTRANSt = Honolulu county transportation, communication, and utility jobs
HEATINGt = Honolulu county eating and drinking jobs
HESHAREt = Honolulu county eating and drinking job share
HTRADEt = Honolulu county trade (excluding Eating and drinking) jobs
HFINANCEt = Honolulu county finance, insurance, and real estate jobs
HHOTELt = Honolulu county hotel jobs
HHSHAREt = Honolulu county hotel job share
HSERVICEt = Honolulu county other services jobs
HSLGt = Honolulu county State and local government jobs
HFEDGt = Honolulu county Federal government jobs
SPOPt = State total population
STJOBSt = State total jobs
STPIt = State total personal income
SSELFJOBSt = State self employed jobs
SAGt = State agriculture jobs
SMANUFt = State manufacturing jobs
SCONSTt = State construction jobs
STRANSt = State transportation, communication, and utility jobs
SEATINGt = State eating and drinking jobs
STRADEt = State trade (excluding Eating and drinking) jobs
SFINANCEt = State finance, insurance, and real estate jobs
SHOTELt = State hotel jobs
SSERVICEt = State other services jobs
SSLGt = State state and local government jobs
SFEDGt = State Federal government jobs
SBASICt = State basic jobs
Other variables and notations are as defined in previous sections

Maui County

MPOPt = MTJOBSt × (-0.642927+1.252953SPOPt/STJOBSt

(10.78)
-0.009953DUM95 + [AR(1) = 0.599870]

(-0.25) (3.14)
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R2 = 0.968
D-W = 1.35

MTPIt = MPOPt × (-1.551880 + 1.011226STPIt/SPOPt + 0.288787DUM95)
(19.0) (0.52)

R2 = 0.95
D-W = 1.56

MPCPIt = MTPIt/MPOPt × 1000.0
MTJOBSt = MWSJOBSt + MSELFEJOBSt

MSEFLJOBSt = MTJOBSt × (0.046252 + 0.59792SSELFJOBSt/STJOBSt

(3.08)
+ 0.003136DUM95 + [AR(1)=0.805286])

(0.76) (11.52)
R2 = 0.890
D-W = 1.53

MWSJOBS MWSJOBSt i
i 1

11

=
=
∑

MAGt = EXO
MMANUFt = 0.103SMANUFt

MCONSTt = 0.076 × (1 + 0.002)t × SCONSTt

MTRANSt = MBASICt × (-0.026116 + 1.193799STRANSt/SBASICt

(4.53)
+ 0.571156STRANSt-1/SBASICt-1)

(-2.08)
R2 = 0.87
D-W = 1.61

MEATINGt = MESHAREt × SEATINGt

MTRADEt = MBASICt × (-0.013523 + 0.712999STRADEt/SBASICt + 
    (2.43)

[AR(1)=0.876849]
(11.38)

R2 = 0.947
D-W = 1.60
MFINANCEt = MBASIC × (0.106041 + 0.186019SFINANCEt/SBASICt

(1.64)
              + [AR(1) = 0.788396]

(10.27)
R2 = 0.87
D-W = 1.98
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MHOTELt = MHSHAREt × SHOTELt

MSERVICEt = MBASICt × (-0.054349 + 0.601094SSERVICEt/SBASICt

(7.45)
+ [AR(1)=0.768839])

(5.18)
R2 = 0.977
D-W = 1.34

MSLGt = 0.086 × (1 + 0.005)t × SSLGt

MFEDGt = 0.015×(1 + 0.005)t × SFEDGt

where:

MPOPt = Maui county population
MTPIt = Maui county total personal income
MPCPIt = Maui county per capita personal income
MTJOBSt = Maui county total jobs
MWSJOBSt = Maui county wage and salary jobs
MSELFJOBSt = Maui county self employed jobs
MAGt = Maui county agriculture jobs
MMANUFt = Maui county manufacturing jobs
MCONSTt = Maui county construction jobs
MTRANSt = Maui county transportation, communication, and utility jobs
MEATINGt = Maui county eating and drinking jobs
MESHAREt = Maui county eating and drinking job share
MTRADEt = Maui county trade (excluding Eating and drinking) jobs
MFINANCEt = Maui county finance, insurance, and real estate jobs
MHOTELt = Maui county hotel jobs
MHSHAREt = Maui county hotel job share
MSERVICEt = Maui county other services jobs
MSLGt = Maui county State and local government jobs
MFEDGt = Maui county Federal government jobs
MBASICt = Maui county basic jobs
Other variables and notations are as defined in previous sections

Hawaii County

BPOPt = BTJOBSt × (-0.094360 + 1.207446SPOPt/STJOBSt

(5.07)
+ 0.056282DUM95 + [AR(1) = 0.865993]

(1.35) (13.47)
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R2 = 0.94
D-W = 1.87

BTPIt =BPOPt × (5.340513 + 0.451681STPIt/SPOPt - 0.247939DUM95
   (8.63)        (-0.86)

+ [AR(1) = 0.445909])
            (2.15)

R2 = 0.94
D-W = 1.87

BPCPIt = BTPIt/BPOPt × 1000.0
BTJOBSt = BWSJOBSt + BSELFJOBSt

BSELFJOBSt = BTJOBSt × (0.016497 + 1.793503SSELFJOBSt/STJOBSt

(9.07)
- 0.000177DUM95 + [AR(1) = 0.864205])

(-0.04) (6.46)
R2 = 0.942
D-W = 1.79

BWSJOBS BWSJOBSt i
i 1

11

=
=
∑

BAGt = EXO
BMANUFt = -0.4816 + 0.140168SMANUFt - 0.169666DUM95 + [AR(1) = 0.582730]

(6.02) (-1.43) (3.33)
R2 = 0.907
D-W = 1.58

BCONSTt = 0.097 × (1+0.016)t × SCONSTt

BTRANSt = BBASICt × (0.004794 + 0.556680STRANSt/SBASICt+[AR(1) = 0.712076])
(2.09) (3,71)

R2 = 0.72
D-W = 1.35
BEATINGt = BESHAREt × SEATINGt

BTRADEt = -5.370807 + 0.156533STRADEt + [AR(1) = 1.241947] + [AR(2)=0.452483]
(9.78) (6.86) (-2.6)

R2 = 0.993
D-W = 1.62

BFINANCEt = 0.062 × (1 + 0.002)t × SFINANCEt

BHOTELt = BHSHAREt × SHOTELt

BSERVICEt = 0.075 × (1+0.005)t × SSERVICEt
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BSLGt = 0.114 × (1+0.0056)t × SSLGt

BFEGt = 0.029 × (1+0.005)t × SFEDGt

where:

BPOPt = Hawaii county population
BTPIt = Hawaii county total personal income
BPCPIt = Hawaii county per capita personal income
BTJOBSt = Hawaii county total jobs
BSELFJOBSt = Hawaii county self employed jobs
BWSJOBSt = Hawaii county wage and salary jobs
BAGt = Hawaii county agriculture jobs
BMANUFt = Hawaii county manufacturing jobs
BCONSTt = Hawaii county construction jobs
BTRANSt = Hawaii county transportation, communication, and utility jobs
BEATINGt = Hawaii county eating and drinking jobs
BESHAREt = Hawaii county eating and drinking job share
BTRADEt = Hawaii county trade (excluding Eating and drinking) jobs
BFINANCEt = Hawaii county finance, insurance, and real estate jobs
BHOTELt = Hawaii county hotel jobs
BHSHAREt = Hawaii county hotel job share
BSERVICEt = Hawaii county other services jobs
BSLGt = Hawaii county State and local government jobs
BFEDGt = Hawaii county Federal government jobs
BBASICt = Hawaii county basic jobs
Other variables and notations are as defined in previous sections

Kauai County

KPOPt = -36.91739 + 0.166810KTJOBSt + 0.075221SPOPt - 0.171116DUM95 
(2.11) (13.75) (-0.50)
+ [AR(1)=0.776448]

(13.93)
R2 = 0.999
D-W = 2.09

KTPIt = KPOPt × (-2.483722 + 1.000340STPIt/SPOPt - 5.886273DUM92
(12.18) (11.88)

+ 0.005374DUM95)
(0.01)
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R2 = 0.953
D-W = 1.20

KPCPIt = KTPIt/KPOPt × 1000.0
KTJOBSt = KWSJOBSt + KSEELFJOBSt

KSELFJOBSt = KTJOBSt × (-0.020758 + 1.530668SSELFJOBSt/STJOBSt

(11.33)
-0.000888DUM95 + [AR(1) = 0.7579])

(0.33) (5.68)
R2 = 0.934
D-W = 1.89

KWSJOBS KWSJOBSt i
i 1

11

=
=
∑

KAGt = EXO
KMANUFt = 0.029 × SMANUFt

KCONSTt = 0.057 × (1-0.005)t × SCONSTt

KTRANSt = -10.03952 + 0.085402STRANSt + [AR(1) = 0.995396]
R2 = 0.889
D-W = 1.94

KEATINGt = KESHAREt × SEATINGt

KTRADEt = -1.244721 + 0.034226STRADEt + 0.563860KTRADEt-1

(2.91) (3.61)
R2 = 0.978
D-W = 1.42

KFINANCEt = KBASICt × (-0.133410 + 1.112554SFINANCEt/SBASICt

(3.48)
+ 0.012705DUM95 + [AR(1)=0.706229])

(0.95) (3.84)
R2 = 0.901
D-W = 1.52

KHOTELt = KHSHAREt × SHOTELt

KSERVICEt = KBASICt × (-0.607825 + 1.189564SSERVICEt/SBASICt

(3.74)
- 0.064717DUM95 + [AR(1)=0.863214])

(-1.62) (8.09)
R2 = 0.933
D-W = 2.10

KSLGt = 0.045 × (1 + 0.001)t × SSLGt
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KFEDGt = 0.013 × (1+0.001)t × SFEDGt

where:

KPOPt = Kauai county population
KTPIt = Kauai county total personal income
DUM92 = Dummy variable DUM92 = 1 if year =1992; DUM92 = 0 otherwise
KPCPIt = Kauai county per capita personal income
KTJOBSt = Kauai county total jobs
KSELFJOBSt = Kauai county self employed jobs
KWSJOBSt = Kauai county wage and salary jobs
KAGt = Kauai county agriculture jobs
KMANUFt = Kauai county manufacturing jobs
KCONSTt = Kauai county construction jobs
KTRANSt = Kauai county transportation, communication, and utility jobs
KESHAREt = Kauai county eating and drinking job share
KEATINGt = Kauai county eating and drinking jobs
KTRADEt = Kauai county trade (excluding Eating and drinking) jobs
KFINANCEt = Kauai county finance, insurance, and real estate jobs
KHOTELt = Kauai county hotel jobs
KHSHAREt = Kauai county hotel job share
KSERVICEt = Kauai county other services jobs
KSLGt = Kauai county State and local government jobs
KFEDGt = Kauai county Federal government jobs
KBASICt = Kauai county basic jobs
Other variables and notations are as defined in previous sections
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APPENDIX F

DATA BASE FOR FINAL DEMAND SUBMODEL
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Table F-2.  Exogenous Variables
Variable 1995 2000 2005 2010 2015 2020

Exports ( percent share of industry output that will be exported)1 

  Sugar cane 0.0 0.0 0.0 0.0 0.0 0.0

  Pineapple 42.4 42.4 42.4 42.4 42.4 42.4

  Other Agricultural exports 26.5 26.5 26.5 26.5 26.5 26.5

  Sugar processing 84.8 84.8 84.8 84.8 84.8 84.8

  Pineapple processing 97.8 97.8 97.8 97.8 97.8 97.8

  Other food export 9.8 9.8 9.8 9.8 9.8 9.8

  Misc. manufacturing 11.8 11.8 11.8 11.8 11.8 11.8

  Construction 0.1 0.1 0.1 0.1 0.1 0.1

  Transportation 8.5 8.5 8.5 8.5 8.5 8.5

  Communication 10.2 10.2 10.2 10.2 10.2 10.2

  Utilities 0.0 0.0 0.0 0.0 0.0 0.0

  Wholesale trade 7.9 7.9 7.9 7.9 7.9 7.9

  Eating and drinking 0.0 0.0 0.0 0.0 0.0 0.0

  Retail trade 0.0 0.0 0.0 0.0 0.0 0.0

  Finance 4.0 4.0 4.0 4.0 4.0 4.0

  Hotels 0.0 0.0 0.0 0.0 0.0 0.0

  Health & professional service 3.4 3.4 3.4 3.4 3.4 3.4

  Other services 8.0 8.0 8.0 8.0 8.0 8.0

  Govern. enterprises 2.4 2.4 2.4 2.4 2.4 2.4

  Other industries 0.0 0.0 0.0 0.0 0.0 0.0

Visitors

  Visitor expenditures (bil. $87) 8.347 9.998 11.572 13.085 14.491 16.047

  Visitor rooms (1,000) 69.8 78.5 86.2 92.9 101.1 111.1

       Hotel units 48.8 55.0 60.3 65.0 70.8 77.8

       Condominium units 20.9 23.6 25.9 27.9 30.3 33.3

Statewide  agricultural jobs (thousands)

  Sugar field 2.2 1.4 1.4 1.4 1.4 1.4

  Pineapple field 1.3 1.0 1.0 1.0 1.0 1.0

  Other agricultural 4.0 5.6 5.6 5.6 5.6 5.6

County allocation variables

Agricultural jobs (thousands)

  Honolulu 2.0 2.1 2.1 2.1 2.1 2.1

  Maui 1.9 2.0 2.0 2.0 2.0 2.0

  Hawaii 2.6 3.0 3.0 3.0 3.0 3.0

  Kauai 1.0 1.0 1.0 1.0 1.0 1.0

       County share of statewide industry  jobs (%)

  Honolulu eating & drinking 75.6 73.4 72.4 71.0 69.7 68.3

  Maui eating & drinking 12.0 12.6 12.6 12.8 12.9 12.9

  Hawaii eating & drinking 7.4 8.0 8.2 8.8 9.7 10.6

  Kauai eating & drinking 5.0 6.0 6.8 7.4 7.7 8.2

  Honolulu hotel 48.1 46.8 45.2 43.6 42.1 40.4

  Maui hotel 28.9 28.8 28.9 28.7 28.5 28.5

  Hawaii county hotel 14.7 15.0 15.6 16.5 17.8 19.1

  Kauai hotel 8.3 10.0 10.4 11.2 11.5 12.0

Other variables
  Ratio between pop. & housing units 2.90 2.89 2.87 2.85 2.83 2.81
1  Excludes visitor sales.  Total industry outputs are shown in Appendix Table A-2
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Table G-1.  Hawaii State Output (millions of 1987 dollars)

Industry 1987 1995

Total Output            27,336.5 32,989.8           

       Sugarcane 218.0                97.6                  

       Pineapple 99.3                  54.7                  

       Other resources 270.3                182.4                

       Sugar processing 385.1                199.0                

       Pineapple processing 203.2                88.1                  

       Other food products 771.5                625.2                

       Miscellaneous manufacturing 2,094.3             2,268.6             

       Construction 2,470.6             3,344.8             

       Transportation 2,138.8             2,366.5             

       Communication 690.0                579.5                

       Utilities 748.3                1,041.6             

       Wholesale trade 1,093.4             1,244.4             

       Retail trade 2,478.5             3,133.4             

       Eating and drinking places 1,723.9             1,927.9             

       Finance, insurance, and real estate 4,736.9             5,767.9             

       Hotels 2,060.9             2,850.2             

       Health and professional services 2,176.4             2,829.1             

       Other services 2,869.2             4,255.1             

       Government enterprises 107.9                133.6                

       Other industries (government) NA NA
NA = Not applicable.
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Table I-4.  Income-Job Ratio and Income Increasing Factor
Labor income per worker ($87) Average annual Income increasing

1970 1995 growth rate (%) factor for 1995-2000

Agriculture 28,379 17,097 (2.0) 0.000

Food processing 19,427 21,488 0.4 0.004

Misc. manufacturing 21,976 42,024 2.6 0.026

Construction 33,083 46,876 1.4 0.014

Transportation 24,887 27,006 0.3 0.003

Communication 29,150 39,209 1.2 0.012

Utilities 31,033 46,729 1.7 0.017

Wholesale trade 23,260 27,195 0.6 0.006

Retail trade 15,965 20,122 0.9 0.009

Eating and drinking 12,385 12,359 (0.0) 0.000

Finance, insurance, real estate 25,977 31,230 0.7 0.007

Hotels 18,998 23,806 0.9 0.009

Other services 22,952 29,534 1.0 0.010

Federal government 25,556 28,899 0.5 0.005

State & local government 21,937 23,380 0.3 0.003
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DATA BASE FOR POPULATION SUBMODEL



Table J-1.  Estimation of 1995 Population

Resident Population Military Personnel Military Dependents
Other Civilian 

Population

  Age Male Female Male Female Male Female Male Female

    0 9,893  9,419  0  0  2,130  1,670  7,763  7,749  
    1 9,833  9,257  0  0  1,666  1,392  8,168  7,865  
    2 9,682  9,132  0  0  1,405  1,121  8,278  8,011  
    3 9,671  9,175  0  0  1,185  1,310  8,486  7,865  
    4 9,846  9,285  0  0  1,044  1,250  8,803  8,035  
    5 9,643  8,998  0  0  1,086  1,290  8,556  7,708  
    6 8,928  8,392  0  0  1,144  972  7,784  7,420  
    7 8,539  8,094  0  0  827  947  7,712  7,146  
    8 7,975  7,676  0  0  1,008  860  6,967  6,816  
    9 8,503  7,969  0  0  1,029  611  7,474  7,357  
    10 8,558  8,026  0  0  786  689  7,772  7,337  
    11 8,349  7,731  0  0  678  472  7,671  7,259  
    12 8,497  7,848  0  0  710  432  7,787  7,416  
    13 8,365  7,966  0  0  498  664  7,867  7,302  
    14 8,190  7,762  0  0  474  434  7,716  7,328  
    15 8,212  7,569  0  0  425  420  7,787  7,149  
    16 7,767  7,307  0  0  290  457  7,477  6,850  
    17 7,824  7,395  0  0  383  287  7,441  7,108  
    18 7,954  7,728  595  17  421  274  6,938  7,438  
    19 8,799  8,206  1,870  338  165  532  6,765  7,336  
    20 9,595  8,046  3,439  449  111  589  6,045  7,008  
    21 9,587  7,517  3,764  439  121  852  5,701  6,227  
    22 9,281  7,420  3,035  255  211  1,026  6,035  6,140  
    23 8,494  6,734  2,399  444  141  907  5,954  5,383  
    24 8,390  6,976  2,177  407  155  1,016  6,058  5,553  
    25 8,412  7,214  2,431  581  216  1,281  5,765  5,353  
    26 8,380  7,387  2,458  361  124  1,201  5,798  5,825  
    27 8,435  7,654  2,319  266  100  1,256  6,016  6,132  
    28 8,239  7,566  1,985  329  61  1,031  6,192  6,206  
    29 9,356  8,611  1,983  369  130  1,142  7,242  7,100  
    30 9,545  9,034  1,615  283  214  1,040  7,716  7,711  
    31 9,697  9,036  1,428  188  74  945  8,195  7,903  
    32 9,785  9,178  1,397  279  63  937  8,325  7,962  
    33 9,729  9,273  1,358  220  79  831  8,291  8,223  
    34 10,301  9,782  987  125  143  717  9,171  8,939  
    35 10,447  9,804  1,219  241  78  657  9,150  8,906  
    36 10,186  9,670  1,121  91  52  814  9,014  8,765  
    37 10,316  9,822  1,120  54  20  664  9,176  9,104  
    38 9,848  9,436  954  95  18  372  8,877  8,969  
    39 10,909  10,364  712  102  102  552  10,094  9,710  
    40 10,655  9,958  813  0  53  424  9,790  9,533  
    41 9,924  9,674  628  27  28  307  9,269  9,340  
    42 9,698  9,378  632  27  27  391  9,039  8,960  
    43 9,260  9,063  489  45  45  334  8,725  8,684  
    44 9,435  9,093  183  19  64  259  9,188  8,815  
    45 9,028  8,943  323  9  20  214  8,685  8,720  



Table J-1.  Estimation of 1995 Population (continued)

Resident Population Military Personnel Military Dependents
Other Civilian 

Population

  Age Male Female Male Female Male Female Male Female

    46 8,371  8,269  225  0  9  145  8,137  8,123  
    47 8,189  8,108  139  15  14  155  8,036  7,938  
    48 8,355  8,097  149  25  6  133  8,199  7,939  
    49 6,832  6,855  121  12  6  121  6,704  6,721  
    50 7,028  6,966  89  17  7  124  6,931  6,825  
    51 6,422  6,495  147  0  19  72  6,256  6,423  
    52 6,272  6,494  55  0  47  45  6,170  6,449  
    53 5,314  5,682  23  0  12  28  5,280  5,655  
    54 5,096  5,690  74  0  28  94  4,994  5,596  
    55 4,802  5,312  16  8  0  7  4,786  5,297  
    56 4,658  5,262  0  8  16  48  4,642  5,205  
    57 4,496  5,238  60  0  0  43  4,436  5,195  
    58 3,912  4,554  0  0  0  56  3,912  4,497  
    59 4,205  4,901  0  8  21  11  4,183  4,882  
    60 4,235  4,877  23  8  23  55  4,189  4,814  
    61 4,031  4,496  13  0  4  0  4,013  4,496  
    62 4,051  4,733  0  0  15  39  4,036  4,694  
    63 4,194  4,703  0  0  22  15  4,172  4,687  
    64 4,696  5,089  0  0  17  35  4,679  5,054  
    65 4,602  5,428  0  0  0  31  4,602  5,397  
    66 4,304  5,175  0  0  55  40  4,249  5,134  
    67 4,443  5,431  0  0  8  11  4,435  5,420  
    68 4,032  4,769  0  0  10  30  4,022  4,739  
    69 4,391  5,086  0  0  7  0  4,384  5,086  
    70 4,329  4,974  0  0  0  17  4,329  4,957  
    71 4,127  4,550  0  0  0  0  4,127  4,550  
    72 3,928  4,455  0  0  0  0  3,928  4,455  
    73 3,715  4,000  0  0  7  29  3,708  3,972  
    74 3,599  3,726  0  0  18  48  3,581  3,678  
    75 3,073  3,718  0  0  0  20  3,073  3,698  
    76 2,801  3,393  0  0  10  0  2,791  3,393  
    77 2,711  3,126  0  0  0  0  2,711  3,126  
    78 2,546  2,820  0  0  8  26  2,538  2,794  
    79 2,398  2,520  0  0  0  0  2,398  2,520  
    80 2,041  2,210  0  0  20  0  2,020  2,210  
    81 1,809  1,984  0  0  0  0  1,809  1,984  
    82 1,531  1,850  0  0  0  0  1,531  1,850  
    83 1,419  1,632  0  0  0  0  1,419  1,632  
    84 1,197  1,527  0  0  10  14  1,187  1,513  
    85 5,695  7,628  0  0  0  0  5,695  7,628  

Total 595,809  583,389  44,569  6,160  20,225  37,338  531,016  539,890  
Note:   Military personnel and their dependents are calculated based on 1990 distribution 

 published by the Census Bureau.
Source: Bureau of the Census.
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Table J-7.  Other Civilians: Population, Births, Deaths, and Net 
Migration, 1960–1995 

Calendar Year Fiscal Year Net Migration
Year Population % of total 3-yr  centered      

(July 1)1 Births2   Deaths3   Births   Deaths  Total4 other civilian moving ave.

1960 522,076 12,217 3,449 -- -- -- -- --
1961 535,839 12,607 3,277 12,412 3,363 4,714 0.9 --
1962 541,305 12,865 3,395 12,736 3,336 (3,934) -0.7 3,773
1963 561,184 12,734 3,523 12,800 3,459 10,538 1.9 (2,041)
1964 557,594 12,623 3,558 12,679 3,541 (12,728) -2.3 5,296
1965 584,607 12,382 3,579 12,503 3,568 18,079 3.1 2,043
1966 593,645 11,405 3,691 11,893 3,635 779 0.1 7,664
1967 605,246 11,050 3,828 11,227 3,759 4,133 0.7 3,695
1968 618,310 10,684 4,123 10,867 3,976 6,173 1.0 8,983
1969 642,057 11,725 4,074 11,204 4,099 16,642 2.6 10,856
1970 660,000 12,530 3,801 12,127 3,938 9,753 1.5 15,532
1971 688,600 12,124 4,051 12,327 3,926 20,200 2.9 14,525
1972 710,100 11,781 4,097 11,952 4,074 13,622 1.9 13,127
1973 723,200 11,590 4,189 11,685 4,143 5,558 0.8 10,244
1974 742,200 11,676 4,183 11,633 4,186 11,553 1.6 10,338
1975 763,700 11,865 4,161 11,771 4,172 13,902 1.8 11,066
1976 779,400 12,473 4,265 12,169 4,213 7,744 1.0 10,166
1977 796,800 13,126 4,239 12,799 4,252 8,853 1.1 7,748
1978 812,200 13,020 4,400 13,073 4,319 6,647 0.8 8,454
1979 830,900 13,744 4,691 13,382 4,545 9,864 1.2 7,615
1980 846,500 14,361 4,885 14,052 4,788 6,336 0.7 5,777
1981 857,300 14,693 4,833 14,527 4,859 1,132 0.1 4,201
1982 872,200 14,697 5,028 14,695 4,930 5,136 0.6 5,189
1983 891,200 15,031 5,296 14,864 5,162 9,298 1.0 5,747
1984 903,500 14,730 5,480 14,881 5,388 2,808 0.3 6,230
1985 919,000 14,259 5,679 14,495 5,580 6,585 0.7 3,096
1986 927,500 14,325 5,693 14,292 5,686 (106) 0.0 5,127
1987 945,000 14,629 6,067 14,477 5,880 8,903 0.9 2,665
1988 953,100 15,143 5,902 14,886 5,985 (802) -0.1 7,907
1989 977,900 15,545 6,425 15,344 6,164 15,620 1.6 8,097
1990 997,030 16,375 6,754 15,960 6,590 9,474 1.0 10,109
1991 1,015,493 16,259 6,672 16,317 6,713 5,234 0.5 9,821
1992 1,040,886 15,988 6,828 16,124 6,750 14,755 1.4 6,797
1993 1,050,868 16,031 7,169 16,010 6,999 403 0.0 8,904
1994 1,071,096 15,740 7,182 15,886 7,176 11,553 1.1 3,110
1995 1,078,523 14,842 7,476 15,291 7,329 (2,628) -0.2 4,463

1 Other civilian population is the resident population net of military personnel and their dependents.
2 Includes other civilian births in Hawaii and out-of-state.  Estimated by DBEDT based on data from Department
      of Health.
3 Includes other civilian deaths in Hawaii and out-of-state.  Estimated by DBEDT based on data from Department 
     of Health.
4 Calculated: Non-military POP(t) - POP(t-1) + Deaths  - Births.
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APPENDIX K

DATA BASE FOR COUNTY ALLOCATION
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